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METHOD THEREFOR wux.vn.it. 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the number of parts 
ol a piezoelectnc/electrostriction device, which comprises a 
base body 1 1 provided with a pair of left and right, movable 
parts 1 la and 1 lb by a fixed part 1 lc on its one end side and 
piezoelectnc/electrostriction elements 12a and 12b provided 
on the side surface of the movable parts 1 la and 1 lb of the 
base body. 

SOLUTION: An integrated base body 1 1 is employed as the 
base body of a piezoelectric/electrostriction device, where an 
original plate punched into such a shape of flatly developed 
base body is bent, to provide the piezoelectric/ electrostriction 
device with few number of parts. 
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* NOTICES * 



Jf»0 and' NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The base which has the fixed part which connects mutually the moving part and both [ these ] 
the moving part of a left Uichi pair at an end section side, They are the piezo-electricity / electrostriction 
device possessing the piezo-electricity / electrostriction component arranged in one [ at least ] side face 
of said both moving part of this base. They are the piezo-electricity / electrostriction device which said 
base consists of plates of one sheet, and said fixed part presents plate-like, and is characterized by for 
said each moving part having done predetermined height standing up from each side edge section of said 
fixed part, having countered mutually, and having extended exceeding the other end of this fixed part 
along with each side edge section of a fixed part. 

[Claim 2] The piezo-electricity / electrostriction device characterized by the slit-like slot which extends 
from the other end side of this fixed part intervening in piezo-electricity / electrostriction device 
according to claim 1 between the side edge sections of the base of each moving part which constitutes 
said base, and said fixed part. 

[Claim 3] The base which has the fixed part which connects the moving part of a left Uichi pair, and 
both [ these ] moving part of each other [ in an end section side ], and the mounting section which 
connected both [ these ] moving part of each other [ in an other end side ], and has been separated 
mutually [ said fixed part ], They are the piezo-electricity / electrostriction device possessing the piezo- 
electricity / electrostriction component arranged in one [ at least ] side face of said both moving part of 
this base. Said base consists of plates of one sheet, and said stationary plate and said tie-down plate 
present plate-like. Said each moving part The piezo-electricity / electrostriction device which carries out 
predetermined height standing up from each side edge section of said fixed part and said mounting 
section, and is characterized by having countered mutually and having extended along with each side 
edge section of this fixed part and said mounting section. 

[Claim 4] The piezo-electricity / electrostriction device characterized by for the slit-like slot which 
extends in a longitudinal direction intervening in piezo-electricity / electrostriction device according to 
claim 3 between the end sections of the other end of said fixed part which constitutes said base, and said 
mounting section, and the slit-like slot which extends in a lengthwise direction intervening between the 
side edge sections of the base of each of said moving part, said fixed part, and said mounting section. 
[Claim 5] The piezo-electricity / electrostriction device characterized by the slot of the shape of a 
rectangle prolonged in a longitudinal direction and a lengthwise direction intervening in piezo- 
electricity / electrostriction device according to claim 3 between the end sections of the other end of said 
fixed part which constitutes said base, and said mounting section. 

[Claim 6] The fixed part which connects the moving part of a left Uichi pair, and both [ these ] moving 
part of each other [ in an end section side ], The base which has the mounting section which connected 
both [ these ] moving part of each other [ in an other end side ], and has been separated mutually [ said 
fixed part ], and this mounting section and the connection section which surrounds this mounting 
section, said each moving part, and said fixed part by one, They are the piezo-electricity / 
electrostriction device possessing the piezo-electricity / electrostriction component arranged in one [ at 
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least ] side face of said both moving part of this base. Said base consists of plates of one sheet and said 
stationary plate and said tie-down plate present plate-like. Said each moving part Carry out 
predetermined height standing up from each side edge section of said fixed part and said mounting 
section, counter mutually, and it extends along with each side edge section of this fixed part and said 
mounting section. And said each moving part, said fixed part, and said mounting section are the piezo- 
electricity / electrostnction device characterized by being located in the central space circles of said 
connection section. 

[Claim 7] They are the piezo-electricity / electrostriction device characterized by the end section side of 
said fixed part m said central space section of said connection section being in a closeout condition in 
piezo-electricity / electrostriction device according to claim 6. 

[Claim 8] They are the piezo-electricity / electrostriction device characterized by the end section side of 
said fixed part in said central space section of said connection section being in an open condition in 
piezo-electricity / electrostriction device according to claim 6. 

[Claim 9] The connection section between each side edge section of the base of each of said moving part 
which constitutes said base in piezo-electricity / electrostriction device according to claim 1 or 2 and 
radii flXCd ^ * piezo " e,ectricity 1 electr °striction device characterized by presenting the shape of 

[Claim 10] The connection section between each side edge section of the base of each of said moving 
part which constitutes said base in piezo-electricity / electrostriction device according to claim 3, 4, 5 6 
7 8, or 9, said fixed part, and said mounting section is the piezo-electricity / electrostriction device' 
characterized by presenting the shape of radii. 

[Claim 1 1] Said each moving part which constitutes said base in piezo-electricity / electrostriction 
device according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 is the piezo-electricity / electrostriction device 
characterized by forming at least the pars intermedia of the die-length direction thinly as compared with 
other parts. v 

[Claim 12] Said each moving part which constitutes said base in piezo-electricity / electrostriction 
device according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 1 1 is the piezo-electricity / electrostriction device 
characterized by providing the reinforcement section which is crooked and prolonged at the edge by the 
side of said fixed part from the upper limb of this edge, and contacts it on the front face of said fixed 
part. 

[Claim 13] Said each moving part which constitutes said base in piezo-electricity / electrostriction 
device according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 1 1 is the piezo-electricity / electrostriction device 
characterized by providing the reinforcement section which is crooked at the edge by the side of said 
fixed part from the edge of this edge, is prolonged at it to the inside, and contacts it on the front face of 
said fixed part. 

[Claim 14] The piezo-electricity / electrostriction device characterized by the reinforcement member 

intervening in piezo-electricity / electrostriction device according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or 

1 1 among said each moving part in said fixed part which constitutes said base.' 

[Claim 15] Said fixed part which constitutes said base in piezo-electricity / electrostriction device given 

in claims 1 , 2, 3, 4, 5, 6, 7, 8, 9, 1 0, 1 1 , 1 2, 1 3, or 1 4 is the piezo-electricity / electrostriction device 

characterized by having extended from the end section side of each of said moving part, and being 

expanded as compared with the case where it is located in said each moving part. 

[Claim 16] Said mounting section which constitutes said base in piezo-electricity / electrostriction 

device according to claim 3, 4, 5, 6, 7, 8, 9, 10, 1 1, 12, 13, or 14 is the piezo-electricity / electrostriction 

device characterized by having extended from the other end side of each of said moving part and being 

expanded as compared with the case where it is located in said each moving part. 

[Claim 1 7] They are the piezo-electricity / electrostriction device characterized by said base consisting 

of metal plates in piezo-electricity / electrostriction device given in claims 1, 2, 4, 5, 6, 7, 8, 9, 10, 12, 

1 3 j 1 4 ? 1 5 j or 16. 

[Claim 1 8] The base which has the fixed part which connects mutually the moving part and both 

[ these ] the moving part of a left Uichi pair at an end section side, It is the approach of manufacturing 
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the piezo-electricity / electrostriction device possessing the piezo-electricitv / electrostriction mmm „,„. 

EE? ,n one [ at ,east K ] f e f r of said both moving part of this ^5257^ 

crookedness processing by flexibility is adopted as a formation ingredient of said base Thi olate The 
manufacture approach of of the piezo-electricity / electrostriction device ^c^^Sm^L 
^ configuration which developed said base to the plane, and is Omm^^S^S^SSL 

fnH h^ 6 a H T" 8 thC ^ WhiGh is Cr °° ked in the Predetermined part of this punching ^ structure 
and has said each moving part and said fixed part. B structure, 

STi x 9 i!,? T Uf f ^ 3P f T 3Ch of of Pi^o-electricity / electrostriction device according to 
™^*^hV^* h ? T nin A° f ^ P ° rtal confi ^ion which consists of notching 
with ,E ? Part t betwee " * e S1 , de slot of the shape of a straight line of the couple prolonged alone 
with the side edge section ,n the flank of right and left of a rectangular plate, and both [these K The 
manufacture approach of of the piezo-electricity / electrostriction device characterized b I^frniin^he 
part between the side and said each slot in said fixed part while forming said each side edge Tcfion in 

aCsa&oP " ° Ut Cr °° kedneSS Pr ° CeSSing ° f ^ fide edge ^Is^ 

Snh ° 3 ? C baSe WhiCh ? aS ±G flXed part Which connects the movi "g of a left Uichi pair and 
both [ these ] moving part of each other [ in an end section side ], and the mounting section . which 
connected both [these ] moving part of each other [ in an other end side ]Z has been sen^el 
mutually [ said fixed part ], It is the approach of manufacturing the pieJilSy^cSSon 
device possessing the piezo-electricity / electrostriction component arranged in <me [ t leaT] ^de face 
of sa d both movmg part of this base. The possible plate of crookedness processing b flSilitf 1S 

6 ^? fT at,0n ,ngredient ° f Said base - ™ s P ,ate ^ manufacture app roach of of he piezo- 
?7 1 function device which carries out stamping to the configuration which developed said 

cZu J fh 6 ' f d 18 Char r terized ^ formin 8 ^ P™^"g structure and forming the bale whichTs 
crooked in the predetermined part of this punching structure, and has said each wo^^M 

I2T9oll5 7 nufacture a PfT ach of ^ Piezo-electricity / electrostriction device according to 
siane rfZ ^Tr" 8 TT* " haS ° pening ° f H confi 8^ation which consists of a central slot of the 
ttfe hnth Wh,C , h C °T CtS mUtUally str aight-line-like the side slot and the metood s lot of 

f Jcta^tlal nLf 6 C ° U ^f Pr0, ,° n8e i al ° ng With the Side ed 8 e Section in * e A** of right and eft 
elS™? , P T Pa [ S mtermedia - T 1 * manufacture approach of of the piezo-electricitv / 

™TT a" d6V1Ce Characterized ^ formi ng the part between the side and said each slot in said fixed 
part and said mounting sechon while forming said each side edge section in said each moving *Z b v 

Sn 1 8 77TR Cr0 ° k , edneS l PrOCeSSing ° f 6aCh Side Cdge Section of said P ,a te along said 3 * 
StT . 3 T Chmg StrUCtUre ' S having recte ngular opening in the centef section of the 

rectangular plate, and carrying out crookedness processing of each side edge section of saW nL a lnno 
with the side edge section of said opening in the manufacture app^SrfS?Sl^rt?/ § 
e ec restriction device according to claim 20 The manufacture approach of ^riSSSfcfty / 
electrostricnon device characterized by forming the part between^ the side and" sa I ach s 3 fi xe d 

[Qaim '^ThTfix 7 Tw J** ^ edge S6Ction in said each -Itg part 

i ^ r P COnneCtS the movin 8 P^ of a ,eft Uichi P^r, and both [ these 1 movine 

part of each other in an end section side ], The base which has the mounting sectio which conZZd 

Sn^rT? LTtl" 18 ^ ,° f £aCh ° ther [ " m ° ther end side 1' and has been separated m 
section! H > d h m ° Untm8 SeC i IOnand the connec tion section which surrounds this mounting 
Sricit^ ^LctSnT S3ld ^ r by ° ne ' 11 " the appr0ach of manufacturing the piezo- 
in one at ell S fl ° dev,c 5 P 0 f S k sess " n 8 the piezo-electricity / electrostriction component arranged 
nrn " ■ uV t J^ ° f S3ld b ° th movin 8 P art ofth ^ base. The possible plate of crookedness 

rSf y fi eXlblhty ,S , ad0pted aS 3 f ° rmati0n ingredient of said base. Thispiat The SSSi™ 
approach of of the p.ezo-electricity / electrostriction device which carries out stLping to me 

r i cr at,0 H n ( Wh,Ch de u Ve, u° Ped S3id b3Se t0 1116 p,ane > ™ d is characterized by ] 2S punching 
structure and forming the base which is crooked in the predetermined part oftW.^KKS 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. ' b 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[o002]° f InVenti ° nJ This invention relates t0 piezo-electricity / electrostriction device. 

[Description of the Prior Art] As one format of piezo-electricity / electrostriction device, as indicated by 
the European Patent (EP 10171 16A2) description The base which has the fixed part which connects 
mutually the moving part and both [ these ] the moving part of a left Uichi pair at an end side The 
piezo-electricity / electrostriction device of the format of providing the piezo-electricity / electrostriction 
component which it comes to arrange in one [ at least ] side face of said both moving part of this base 
1 he base which has the fixed part which connects the moving part of a left Uichi pair, and both [ these 1 
moving part of each other [ in an end section side ], and the mounting section which connects both 
I these J moving part of each other [ in an other end side ], There are piezo-electricity / an 
electrostriction device of the format of providing the piezo-electricity / electrostriction component which 
f.^ 0 arran g e ,n on e [ at least ] side face of said both moving part of this base 
[0003] The piezo-electricity / electrostriction device of the format concerned have the actuation function 
ot the moving part resulting from displacement actuation of piezo-electricity / electrostriction 
component, or the detection function in which piezo-electricity / electrostriction component detects the 
variation rate of moving part inputted from a detected side, and is used for the large application like the 
following, using these functions effectively. 

[0004] That is, the piezo-electricity / electrostriction device of the format concerned are used for the 
various actuators used for the variation rate of various precision components, such as various sensor 
components, such as active elements, such as various transducers, various actuators, a frequency-domain 
functional article (filter), a transformer, an object for a communication link, the trembler for power and a 
resonator, a radiator, and a discriminator, an ultrasonic sensor, an acceleration sensor, an angular- 
velocity sensor, an impact sensor, and a mass sensor, an optical instrument and a precision mechanical 
rffi? 16 " 1 ' CtC *' ° r deV1 ° e ° f P° sitionin 8 adjustment and include-angle adjustment 
[0005] By the way, by the piezo-electricity / electrostriction device of the format concerned cutting 
device original recording in proper magnitude generally, and being formed, device original recording 
pastes up piezo-electricity / electrostriction component through adhesives on front flesh-side both sides 
of base original recording, and is constituted, or these are formed in one and it is constituted. In addition 
base original recording carries out the laminating of the sheet of two or more sheets, calcinates and is ' 
constituted. ' 
[0006] 

[Problem(s) to be Solved by the Invention] Thus, there are many components mark of the component 
part assembly operation is troublesome [ device ] while the piezo-electricity / electrostriction device of 
the tormat concerned have high cost, and since it has pasted up each component parts through adhesives 
variation arises in adhesion of each component parts, and it has a possibility of affecting a device 
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[0007] Moreover, it is polluted by organic components, such as dust generated at the time of cutting, 
cutting fluid, adhesives further used in order to hold device original recording at the time of cutting, and 
a wax, and washing of piezo-electricity / electrostriction device is not easy for the piezo-electricity / 
electrostriction device cut and formed from the means which cuts device original recording suitably and 
picks a large number being taken in order to form the piezo-electricity / electrostriction device of the 
format concerned. 

[0008] Moreover, since the ceramics tends to break when it constitutes a base from ceramics, even when 
it is necessary to adopt the ceramics of hard construction material, such as a zirconia, and the ceramics 
of a hard ingredient is adopted, it is necessary to select suitable cutting conditions so that neither a 
deficit nor a crack may occur. Moreover, in order to be hard to process a base from being the ceramics 
of a hard ingredient and to increase the processing number of processing, it is necessary to consider 
using many processing equipments of a different function etc. 

[0009] Although it is also possible to constitute a base from a metallic material, a metallic material must 
add another process which removes these, in order that an end face may oxidize with frictional heat 
during cutting or weld flash may remain to a processing end face. Moreover, if inspection of piezo- 
electricity / electrostriction component is not after cutting device original recording, it will be 
impossible. 

[0010] Moreover, although it is desirable that dirt adopts ultrasonic cleaning which can be removed 
easily as washing of the device cut down from device original recording, when a powerful supersonic 
wave is used in order to mention a cleaning effect in ultrasonic cleaning, a damage may be given to a 
device, and piezo-electricity / electrostriction component may exfoliate from a base, or may be 
damaged. For this reason, although it is necessary to select the weak supersonic wave which does not 
give a damage to a device to adopt ultrasonic cleaning, when adopting such washing conditions, long 
duration will be required for removing the dirt which adheres at the time of cutting. 
[001 1] When the raising dust of it is carried out while driving the raising dust from piezo-electricity / 
electrostriction device, when using piezo-electricity / electrostriction device for the actuator of the 
magnetic head of a hard disk drive, the dust becomes a floatation slider and the cause of crash of media 
and it has a possibility of destroying data. Moreover, there is a possibility of the dust adhering to the 
electrode of piezo-electricity / electrostriction component, and causing a short circuit also to the piezo- 
electricity / the electrostriction device itself. For this reason, as opposed to a hard disk drive, whenever 
[ high defecation ] is required of the device itself. 

[0012] Therefore, the object of this invention is by making the base which constitutes the piezo- 
electricity / electrostriction device of the format concerned into the integral construction Which uses the 
plate of one sheet as a negative to solve each above-mentioned problem 
[0013] 

[Means for Solving the Problem] The piezo-electricity / electrostriction device which this invention 
requires for this invention about the manufacture approach of of piezo-electricity / electrostriction 
device, and a piezo-electricity / electrostriction device are the piezo-electricity / electrostriction device 
of three kinds of following formats. 

[0014] The piezo-electricity / electrostriction device of the 1st format concerning this invention are the 
piezo-electricity / electrostriction device possessing the piezo-electricity / electrostriction component 
arranged in one [ at least ] side face of said both moving part of the base which has the fixed part which 
connects mutually the moving part and both [ these ] the moving part of a left Uichi pair at an end 
section side, and this base. 

[0015] Moreover, the piezo-electricity / electrostriction device of the 2nd format concerning this 
invention The base which has the fixed part which connects the moving part of a left Uichi pair, and 
both [ these ] moving part of each other [ in an end section side ], and the mounting section which 
connected both [ these ] moving part of each other [ in an other end side ], and has been separated 
mutually [ said fixed part ], They are the piezo-electricity / electrostriction device possessing the piezo- 
electricity / electrostriction component arranged in one [ at least ] side face of said both moving part of 
tnis bcisc. 
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[0016] Moreover, the piezo-electricity / electrostriction device of the 3rd format concerning this 
invention The fixed part which connects the moving part of a left Uichi pair, and both [ these 1 moving 

hl°r ^ i ! m a " SeC ?°" Side 1 The base Which has the mounti "8 secti0 " which connected 

WH [ 1 ^ 1 Tk ng ^ ° f £aCh ° ther [ in m ° ther end Side 1' and has been mutually [ said 

fixed part ] and this mounting section and the connection section which surrounds this mounting 
section, said each moving part, and said fixed part by one, They are the piezo-electricity / 

ttfi^A °f ° n 7 iC - \P°T SSing . the P iez °- electri ^ty / electrostriction component arranged in one [ at 
least] side face of said both moving part of this base. 1 

[0017] A deer is carried out, and in the piezo-electricity / electrostriction device of the 1st format 
concerning this invention, said base consists of plates of one sheet, said fixed part presents plate-like 
said each moving part does predetermined height standing up from each side edge section of said fixed 

Siffi A ch f actenzed b ? h u av ' n 8 ^^red dually and having extended exceeding the other end 
of this fixed part along with each side edge section of a fixed part 

[001 8] In the piezo-electrieity / the electrostriction device concerned, it can consider as the configuration 
b*ween which it is placed by the slit-like slot which extends from the other end side of this fixed part 

fivT"J J lde ed§e Se u tl0nS ° {the b3Se ° f each movin 8 w «ich constitutes said base, and Jd 
fixed part Moreover, in the piezo-electricity / the electrostriction device concerned, the connection 
section between each side edge section of the base of each of said moving part which constitutes said 
rn^'oM * *T Can be , considered as configuration which presents the shape of radii 

[001 9] In the piezo-electricity / electrostriction device of the 2nd format concerning this invention it 
consists of plates of said one base, said stationary plate and said tie-down plate present plate-like said 
each moving part does predetermined height standing up from each side edge section of said fixed part 
Inflh 0Un !; ng Sec \ 10n ' and U ^ characterized by having countered mutually and having extended 
fino^T u Ch Slde edge SCCtl0n of this fixed P^ said mounting section 

0020] In the ^piezo-electricity / the electrostriction device concerned, the slit-like slot which extends in a 
longitudinal direction intervenes between the end sections of the other end of said fixed part which 
constitutes said base and said mounting section. And it can consider as the configuration between which 

t is placed by the slit-like slot which extends in a lengthwise direction between the side edge sections of 
Ae base of each of said moving part, said fixed part, and said mounting section. Moreover, between the 

can ZIT a 0th r ^ ^ fiXed Part Which COnStitUtes said base > ** d said «™» ing sec fon ft 
can consider as the configuration between which it is placed by the slot of the shape of a rectangle 

prolonged in a longitudinal direction and a lengthwise direction. In the piezo-electricity / the 

electrostriction device concerned, the connection section between each side edge section of the base of 

each of said moving part which constitutes said base, and said fixed part can be considered as the 

configuration which presents the shape of radii further again. 

[0021] In the piezo-electricity / electrostriction device of the 3rd format concerning this invention Said 
base consists of plates of one sheet, and said stationary plate and said tie-down plate present plate-like 
Said each moving part It is characterized by carrying out predetermined height standing up from each ' 

Ztltl S c!?°h >■ Cd f P u art and Said m0Untin 8 section ' countering mutually, and extending along 
wnh each side edge section of this fixed part and said mounting section, and locating said each moving 

nE&V ;! Xed part ' and said mo , untin g section in the central space circles of said connection section 
[0022] In the piezo-electricity / the electrostriction device concerned, the end section side of said fixed 
part in said central space section of said connection section can be taken as the configuration in a 
rlnt? 01 ^ ° Pe " condition - Moreover, in the piezo-electricity / the electrostriction device 

concerned, the connection section between each side edge section of the base of each of said movine 

tSS ??-! base ' and said f,xed part can be considered as the conf,guration which 

of°theL T f^ her f0,,Owing f J ^ onfi g^tion can be taken in the piezo-electricity / electrostriction device 
let tL f co ™™*e th V s inventlon - Namely, constituting said base on the metal plate of one 
ttt n? C ,° nf,gUrat,on which forms thinly at least the pars intermedia of the die-length direction of 
each of said moving part which constitutes the substrate concerned as compared with other parts The 
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configuration possessing the reinforcement section which is crooked and prolonged at the edge by the 
side of said fixed part of each of said moving part which constitutes said base from the upper limb of 

S^JP 1 C0 T s 11 on the front face of said fixed part > 11 can consid ^ « *e iSJ23Sr 

possessing die reinforcement section which is crooked from the edge of this edge at the edge by the side 
of said fixed Part of each of said moving part which constitutes said base, is prolonged to the ins de a h 
and contacts the front face of said fixed part at it, and the configuration between which a relnfor emen 
member is made to be placed among said each moving part in said fixed part which constitutes said 
tnwh r 0 HT' ,t / an ext J nd L from the other end side of each of said moving part^S^Ztion 
to which said fixed part which constitutes said base is made to expand as compared with the casf where 
extend from the end section side of each of said moving part, and it is located in said each mov ne nart 
and said mounting section which constitutes said base can be considered as the cJgSS?S%Sfh 

nn7 4 1 M CXPand u C ° mP T d With the CaSe Where h is ,ocated in said each moving part 
[0024] Moreover, the manufacture approach of of the piezo-electricity / electrostriction device 

/ l h,S ; n y entl0n is m W° ach of manufacturing the piezo-electricity / electrostriction device 
of three kinds of above-mentioned formats, respectively, and the manufacture approach of of The piezo- 
mnoo C S electrostnctlon de ™e of various formats is shown below P 
10025] The 1st manufacture approach concerning this invention is an approach of manufacturing the 
piezo-etectncity / electrostriction device of the 1st format concerning thfs inventio^e pSe^Lte 
of crookedness processing by flexibility is adopted as a formation ingredient of said base Th^te 
Stamping ,s carried out to the configuration which developed said base to the plane and it is P 
characterized by forming the punching structure and forming the base which is^rooked i me 

MOMMAS* ° f / hlS P TuT Stn,CtUre ' ^ haS Said each movin 8 "* ™* ^ed Part. 
""l^ll^Tu 1 : WhlCh u haS FT* ° f the P0rtal confi 8^ation which consists of notching 
with the ^ 8 ? Part f betwee ? * e Slde slot of the ^ape of a straight line of the couple prolonged along 
hV 1 t f Ctl ° n m the flank 0f ri 8 ht md Ieft of said P un <*ing structure of a rectangular nlate 
and both [ these ] slots in the manufacture approach concerned While forming said each s^ edge 
section in said each moving part by carrying out crookedness processing of each side edgTsection of 
sa^d plate along said side slot, the part between the side and said each slot can be SS fod 

ISSt -I ™T faCtUre appr ° ach concernin 8 this invention is an approach of manufacturing the 
piezo-electncity / electrostriction device of the 2nd format concerning this invention The pSle olate 
of crookedness processing by flexibility is adopted as a formation ingredient of said base TO plate 
Stamping ,s carried out to the configuration which developed said base to the plane and it s " 

SSK^ thC P r hing StrUCtUrC and forming the base which * <™** d in the 
EES T"™ P f , P Tuu B StrUCtUrC ' and h3S Said each movi "g P art ™» *» d fixed part, 
ffj ; configuration which has opening of H configuration which consists of a central slot of the 

£ both T ^^7?^^ ^"-line-like the side slot and the method slo t of 

Aese both sides of the couple prolonged along with the side edge section in the flank of right and left of 
said I punching structure of a rectangular plate in the manufacture approach concerned in paVs imermedL 
While forming said each side edge section in said each moving part by carrying ou ^crookedness 
processing of each side edge section of said plate along said sii^loUhe^Keen tt sfde and said 
each slot can be formed m said fixed part and said mounting section. Moreover, in the m^ufactoe 
clTeHn C ° nCerned ' whde foi ™ ng said ««* side edge section in said each moving partly cari ng out 
crookedness processmg of each side edge section of said plate along with the side edge sectionof sfid 

*So7l C ^Tr 7< k l ^ re f n8U,ar ° pening f ° r Said « 

SrS: the part between the side - d said each slot can be fo ™ d in - 

[0029] The 3rd manufacture approach concerning this invention is an approach of manufactures the 
piezo-e^ctncity / electrostriction device of the 3rd format concerning thfs invention ^ne ^Se plate 
of crookedness processing by flexibility is adopted as a formation ingredient of said base Thfs plate 
Stamping is earned out to the configuration which developed said base to the plane Tdit * ' 
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characterized by forming the punching structure and forming the base which is crooked in the 
predetermined part of this punching structure, and has said each moving part, said fixed part said 
mounting section, and said connection section. 

[0030] While making said punching structure into the configuration which has the rectangular plate 
section inside central opening of a rectangular plate in the manufacture approach concerned As a 
configuration which has opening of H configuration which consists of a central slot of the shape of a 
straight line which connects mutually straight-line-like the side slot and the method slot of these both 
sides of the couple prolonged along with the side edge section in the flank of right and left of this plate 
section 111 pars intermedia By carrying out crookedness processing of each side edge section of said plate 
section along said side slot, said each side edge section is formed in said each moving part, and the part 
between the side and said each slot is formed in said fixed part and said mounting section, and the part 
ot the periphery of said central opening can be formed in said connection section. 
[0031] In each manufacture approach concerning this invention, a metal plate is adopted as a formation 
ingredient of said substrate, blanking of the opening of said punching structure is carried out to stamping 
and coincidence of said plate, and it is formed in them, or it can form in the perforating process after 
stamping of said plate. y 
[0032] 

[Function and Effect of the Invention] On a working principle, since these are really fabricated while to 
connect closely a fixed part or a fixed part, and the mounting section with the two side edge sections 
which have flexibility is needed, the piezo-electricity / electrostriction device concerning this invention 
have embodied the most desirable gestalt on a working principle. 

[0033] For example, when two or the three above-mentioned important sections are welded as metal the 
problem in heat treatment processes, such as distortion by the heat of joining, construction material ' 
degradation and annealing, must be taken into consideration. On the other hand, even if this of what is 
really depended on shaping like a constituting-piezo-electricity / electrostriction device concerning this 
invention base is metal, these concern does not exist and can also really expect improvement in the 
reinforcement of the connection section by work hardening at the time of shaping 
[0034] In the piezo-electricity / electrostriction device concerning this invention, since the sum of the 
height of components and the height of a device becomes lower than this, without becoming the height 
alter assembly when it combines with components (for example, magnetic head of a hard disk drive) 
there is an advantage which can be considered as a compact configuration. In the height of a device ' 
although the amount of [ a part for the thickness of the plate of moving part and / of adhesives ] ' 
thickness joins the height of components, as compared with the well-known device described at the 
beginning, the height after assembly can be made low, and there is effectiveness of space-saving-izing 
Moreover, since assembly can be simply done only by pasting up components on a fixed part and a large 
adhesion area can be taken, there is an advantage which can strengthen bond strength more and can be 
made into the structure which cannot drop out easily due to an impact. 

[0035] In the 1st [ of the piezo-electricity / the electrostriction devices concerning this invention 1 and 
2nd piezo-electricity / electrostriction device, it is easy at least for the mounting section and jointing to 
the jointing-ed article of a fixed part on the structure to form the hollow containing adhesives with a 
press, thereby, bond strength can be made to be able to increase or the flash of adhesives can be 
controlled^ Moreover, it is also easy to form the criteria locations for positioning (hole etc.) used in the 
case ot subassembly. For this reason, components can be assembled in the mounting section on a device 
or the assembly precision at the time of attaching a fixed part in the gimbal of a suspension can be raised 
at an after process and the yield can be raised further. By inspecting piezo-electricity / electrostriction 
component beforehand, and assembling it, before assembling a device, the poor property of the device 
after assembly can be reduced substantially. 

[0036] Moreover, in the piezo-electricity / electrostriction device of the 3rd format concerning this 
invention, although the operation effectiveness which the 1st and 2nd piezo-electricity / electrostriction 
device have can be done so of course, it has the mounting section and the connection section of one and 
there is a big advantage that the connection section concerned can be operated as a gimbal which 
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supports the magnetic head (slider) of a hard disk drive, especially. 

[0037] The piezo-electricity / electrostriction device concerning this invention are set to the piezo- 
electricity / electrostriction device of such basic structures on the basis of the piezo-electricity / 
electrostriction device of three kinds of above-mentioned formats. Since any base is the thing of the 
integral construction which uses a plate as a negative and consists of one component part in principle, 
while a component part becomes a base and two kinds such as piezo-electricity / electrostriction 
component and being able to reduce substantially the component part of piezo-electricity / 
electrostriction device The manday with a group of a component part can be reduced and cost can be 
mitigated substantially. 

[0038] Moreover, in the piezo-electricity / electrostriction device of each format concerning this 
invention, since there are very few components mark of a component part and there are also in jointing 
of each component parts, the variation in adhesion of each component parts has a nil or device property 
with a high precision which is not almost and was set up. [ very few ] 

[0039] Moreover, in each piezo-electricity / electrostriction device concerning this invention, if it is in 
the formation, there is no contamination by the dust which does not take a means to cut device original 
recording by many parts, and is generated at the time of cutting of device original recording, or other 
contaminations. For this reason, beforehand, in case piezo-electricity / electrostriction device is 
assembled, if the base, and the piezo-electricity / electrostriction component are washed, with the 
formed piezo-electricity / electrostriction device, there is there being no contamination or an advantage 
which is not almost, and can omit washing of piezo-electricity / electrostriction device, or can be 
finished easily. 

[0040] In the piezo-electricity / electrostriction device concerning this invention, it can manufacture 
respectively easily and at a low price by the 3rd manufacture approach which starts this invention by the 
2nd manufacture approach which starts this invention by the 1st manufacture approach which starts this 
invention if it is in the piezo-electricity / electrostriction device of the 1st format if it is in the piezo- 
electricity / electrostriction device of the 2nd format if it is in the piezo-electricity / electrostriction 
device of the 3rd format. 
[0041] 

[Embodiment of the Invention] The base which has the fixed part with which the piezo-electricity / 
electrostriction device concerning this invention connect mutually the moving part and both [ these ] the 
moving part of a left Uichi pair at an end section side, The piezo-electricity / electrostriction device of 
the 1st format of providing the piezo-electricity / electrostriction component arranged in one [ at least ] 
side face of said both moving part of this base, The base which has the fixed part which connects the 
moving part of a left Uichi pair, and both [ these ] moving part of each other [ in an end section side ], 
and the mounting section which connected both [ these ] moving part of each other [ in an other end 
side ], and has been separated mutually [ said fixed part ], The piezo-electricity / electrostriction device 
of the 2nd format of providing the piezo-electricity / electrostriction component arranged in one [ at 
least ] side face of said both moving part of this base, And the fixed part which connects the moving part 
of a left Uichi pair, and both [ these ] moving part of each other [ in an end section side ], The base 
which has the mounting section which connected both [ these ] moving part of each other [ in an other 
end side ], and has been separated mutually [ said fixed part ], and this mounting section and the 
connection section which surrounds this mounting section, said each moving part, and said fixed part by 
one, They are the piezo-electricity / electrostriction device of the 3rd format of providing the piezo- 
electricity / electrostriction component arranged in one [ at least ] side face of said both moving part of 
this base. Many operation gestalten (operation gestalt [ of ** a 1st ] - 1 1th operation gestalt) of the 
piezo-electricity / electrostriction device of each format are shown in drawing 1 . 
[0042] The 1st piezo-electricity / electrostriction device 10a shown in drawing 1 (a) belong under the 
category of the piezo-electricity / electrostriction device of the 2nd format concerning this invention, and 
is used in the condition which shows in drawing 2 . The 1st piezo-electricity / electrostriction device 10a 
is formed by the approach shown in drawing 3 and drawing 4 . The 1st piezo-electricity / electrostriction 
device 10a is what consists of piezo-electricity / electrostriction components 12a and 12b of a base 1 1 
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and a couple. A base 1 1 It consists of plate-like fixed part 1 lc which connects the moving part 11a and 
1.1b of a. left Uichi pair tabular [ long ], and both the moving part 1 la and 1 lb of each other [ in an end 
section side ] with a narrow width, and 1 Id of the plate-like mounting sections which connect both the 
moving part 1 la and 1 lb of each other [ in an other end side ]. 

[0043] In the base 11, each moving part 1 la and 1 lb, fixed part 1 lc, and 1 Id of mounting sections are 
divided in opening 1 le of H configuration. Opening lie consisted of the side slot 1 lei of a left Uichi 
pair, 1 le2, and the method slot 1 lei of these both sides and the central slot 1 le3 which connects 1 le2 
mutually in the center section of the longitudinal direction, and left-hand side moving-part 1 la was 
crooked along this slot 1 lei in the side slot 1 lei, and has stood up in the rectangular condition to fixed 
part 1 lc and 1 Id of mounting sections. Similarly, right-hand side moving-part 1 lb was crooked along 
this slot 1 le2 in the side slot 1 le2, and has stood up in the rectangular condition to fixed part 1 lc and 
1 1 d of mounting sections. 

[0044] The base 1 1 of this configuration is pasted through the adhesives with which each piezo- 
electricity / electrostriction components 12a and 12b become the lateral surface of each moving part 1 la 
and 1 lb from an epoxy resin etc. Each piezo-electricity / electrostriction components 12a and 12b are 
multilayer objects which consist of piezo-electricity / an electrostriction layer, and an electrode layer 
and each moving part 1 la and 1 lb is the same configurations. It is short formed in predetermined length 
pasted up in accordance with the edge by the side of fixed part 1 1 c of each moving part 1 1 a and 1 1 b 
and has extended to the part which left predetermined die length from the edge by the side of 1 Id of' 
mounting sections of each moving part 1 1 a and 1 1 b. 

[0045] In the base 1 1 concerned, it is pasted up and fixed, and in the underside side, magnetic-head H 
for hard disks (slider) which is for example, a control-section-ed article pastes the gimbal of a 
suspension, and is fixed to the top-face side of the fixed part 1 lc. In addition, the above can change the 
attaching position of magnetic-head H and a suspension into reverse in this case at 1 Id of mounting 
sections, and fixed part 1 lc, and the function of a device does not change at all by this. Moreover the 
mounting part to magnetic-head H, fixed part 1 lc of the attaching position of a suspension and 1 id of 
mounting sections can also be changed into table back reverse, and the function of a device does not 
change at all by this. However, it is necessary to wire reverse on a suspension in wiring of the external 
electrode in contact with the terminal area of piezo-electricity / electrostriction components 12a and 12b. 

[0046] The base 1 1 which carries out a deer and constitutes the piezo-electricity / the electrostriction 
device 10a concerned uses as a molding material negative 1 1A shown in drawin g 3 (a), it is crooked and 
negative 1 1 A is formed, as shown in this drawing (b). Negative 1 1 A is the punching structure which 
comes to carry out stamping of the plate in which crookedness processing is possible by flexibility and 
is formed in the configuration which developed the base 1 1 to the plane. As for the plate which 
constitutes negative 1 1 A, it is desirable that it is metal in reinforcement. 

[0047] As for a plate, it is desirable that Young's modulus is the metal of 1 00 or more GPas, and the 
martensitic stainless steel of the ferritic stainless steel of the austenitic stainless steel of SUS301 
SUS304, AISI653, and SUH660 grade, SUS430, and SUS434 grade, SUS410, and SUS630 grade 
SUS6312, the semi austenitic stainless steel of AISI632 grade, ERUMAJINGUSU ten loess steel ' 
various spring steel steel, etc. can be mentioned as an iron system ingredient. Moreover, as a non-iron 
system ingredient, superelastic titanium alloys, such as a titanium-nickel alloy, brass, cupronickel 
aluminum, a tungsten, molybdenum, beryllium copper, phosphor bronze, nickel, a ferronickel alloy 
titanium, etc. can be mentioned. 

[0048] A plate is given to negative 1 1A by stamping, it is formed, and possesses opening 1 le of H 
configuration. Opening 1 le is simultaneously formed at the time of stamping of a plate, and is set to the 
side slot 1 lei of the shape of a straight line of the couple prolonged in each flank of right and left of 
negative 1 1 A at an order ends side, and 1 le2 from the method slot 1 lei of these both sides, and the 
central slot 1 le3 of the shape of a straight line which connects 1 le2 mutually in pars intermedia The 
base 11 is formed by crooking each side edge section of right and left of negative 1 1 A at a right angle in 
each side slot 1 lei and 1 le2 along with the center lines LI and L2 prolonged in the longitudinal 
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direction in this slot 1 lei and the core of the width of face of 1 le2. While each side slot 1 lei and the 
side edge part of 1 le2 are formed in each moving part 1 la and 1 lb by carrying out crookedness 
processing of each flank of right and left of negative 1 1 A in this way, the part by the side of the front 
end section of the central slot 1 le3 is formed in fixed part 1 lc, and the part by the side of the back end 
section is formed in 1 Id of mounting sections. 

[0049] Thus, as shown in the base 1 1 constituted by negative 1 1 A at one at drawing 4 (a), piezo- 
electricity / electrostriction components 12a and 12b are pasted up on the lateral surface of each of those 
moving part 1 la and 1 lb through adhesives, and the piezo-electricity / electrostriction device 10a shown 
in this drawing (b) are formed. Since the base 1 1 consists of negative 1 1 A in one while functioning as 
the piezo-electricity / electrostriction device of this conventional seed format similarly, the formed 
piezo-electricity / electrostriction device 10a do the operation effectiveness like the following so. 
[0050] Namely, it sets to the 1st piezo-electricity / electrostriction device 10a. From being the thing of 
the integral construction which a base 1 1 becomes only from negative of one sheet 1 1 A, and consisting 
of one component part A component part can reduce the manday with a group of a component part 
substantially, and can mitigate cost substantially while it becomes a base 1 1 and two kinds such as 
piezo-electricity / electrostriction components 12a and 12b and can reduce substantially the component 
part of piezo-electricity / electrostriction device 10a. 

[0051] Moreover, in the 1st piezo-electricity / electrostriction device 10a, since there are very few 
components mark of a component part and there are also in jointing of each component parts, the 
variation in adhesion of each component parts has a nil or device property with a high precision which is 
not almost and was set up. [ very few ] 

[0052] Moreover, in the 1st piezo-electricity / electrostriction device 10a, if it is in the formation the 
dust which does not take a means to cut device original recording by many parts, and is generated at the 
time of cutting of device original recording, and contamination resulting from adhesion of other 
contaminations are not like the former. For this reason, if a base 1 1, and the piezo-electricity / 
electrostriction components 12a and 12b are beforehand washed on the occasion of the assembly of the 
1st piezo-electricity / electrostriction device 10a, there is almost nothing, and washing of piezo- 
electricity / electrostriction device 10a can be omitted, or the assembled piezo-electricity / 
electrostriction device 10a have that there is no contamination or the big advantage that it can finish 
easily. 

[0053] The 2nd piezo-electricity / electrostriction device 10b shown in drawing 1 (b) belong under the 
category of the piezo-electricity / electrostriction device of the 2nd format concerning this invention. It 
is that in which, as for the 1 st piezo-electricity / electrostriction device 1 0a, the 2nd piezo-electricity / 
electrostriction device 10b differs in the configuration of a base slightly. As shown in drawing 6 (b) it 
consists of piezo-electricity / electrostriction components 12a and 12b of a base 13 and a couple. A base 
13 It consists of plate-like fixed part 13c which connects the moving part 13a and 13b of a left Uichi pair 
tabular [ long ], and both the moving part 1 3a and 13b of each other [ in an end section side ] with a 
narrow width, and 13d of the plate-like mounting sections which connect both the moving part 13a and 
13b of each other [ in an other end side ]. 

[0054] In a base 13, as far as each moving part 13a and 13 b, fixed part 13c, and 13d of mounting 
sections are divided in opening 13e of H configuration and this configuration is concerned, it is the same 
configuration as the base 1 1 of the 1st piezo-electricity / electrostriction device 10a. 
[0055] A deer is carried out and the flection 13al which is a connection part to fixed part 13c of each 
moving part 13a and 13b and 13d of mounting sections, and 13b 1 are presenting the shape of radii 
which became depressed from the fixed parts [ 13c and 13d ] front face in the base 13. As shown in 
drawi "g 5 ( a )> negative 13A which constitutes the base 13 concerned is the same as that of negative 1 1 A 
of a base 1 1, and differs in the crookedness configuration at the time of carrying out crookedness 
formation of each moving part 13a and 13b. That is, in the crookedness processing concerned, the radii- 
like flection 13al and 13bl are formed in the base of each moving part 13a and 13b. As shown in the 
base 1 3 concerned at dn*wjng_6 R> 6 (a), the 2nd piezo-electricity / electrostriction device 1 0b is formed 
by pasting up each piezo-electricity / electrostriction components 12a and 12b on the lateral surface of 
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each moving part 13a and 13b. 

[0056] Although the 2nd piezo-electricity / electrostriction device 10b does so the same operation 
effectiveness as abbreviation while the 1st piezo-electricity / electrostriction device 10a has the same 
function Since each moving part 13a and 13b has connected with fixed part 13c and 13d of mounting 
sections through the radii-like flection 13al and 13bl especially, the each moving part [ 13c and 13d 1 
movabihty is improving, and it has a high device function. ^ 
[0057] moreover, the precision of plumbness [ on the 2nd piezo-electricity / the electrostriction device 
10b concerned and as opposed to fixed part 13c of each moving part 13a and 13b, and 13d of mounting 
sections ] - taking out - easy - carrying out - the influence direction - a variation rate can be stopped 
Moreover since it can set up by changing how the location of Y shaft orientations of each moving part ' 
13a and 13b bends a radii-like flection to fixed part 13c and 13d of mounting sections, the width ef face 
of a design of a device can be expanded. 

[0058] The 3rd piezo-electricity / electrostriction device 10c shown in drawing 1 (c) belong under the 
category of the piezo-electricity / electrostriction device of the 2nd format concerning this invention 
Other configurations are the same although the 3rd piezo-electricity / electrostriction device 10c differs 
mn,m P A ar ! S configuration of a base with the 2nd piezo-electricity / electrostriction device 10b 
[0059] A deer is carried out. The 3rd piezo-electricity / electrostriction device 10c As shown in drawing 
8 (b) it is what consists of piezo-electricity / electrostriction components 12a and 12b of a base ITand a 
T£ , u ■ l X f° nSistS ° f P late " like flxed He which connects the moving part 14a and 14b of 
a left Uichi pa.r tabular [long ], and both the moving part 14a and 14b of each other [ in an end section 
side with a narrow width, and 14d of the plate-like mounting sections which connect both the moving 
part 1 4a and 1 4b of each other [ in an other end side ]. * 
[0060] In the base 14, although the pars intermedia of the longitudinal direction of each moving part 14a 
and 1 4b ,s formed m a thin-walled part Hal and 14bl covering predetermined die length, if this point is 
removed it is constituted identically to a base 13. Moreover, negative 14A of a base 14 is the thing 
which will constitute each moving part 14a and 14b and which possesses a thin-walled part 14al and 
Hbl it , each flank of right and left of opening 14e of H configuration, as shown in drawing 7 (a) it is 
alike, the two-dot chain lines LI and L2 shown in drawing 7 (b) are met, crookedness processing is 
carried out like a base 1 3, and as shown in drawing 8 (a), the 3rd piezo-electricity / electrostriction 
device 10c is formed by pasting up each piezo-electricity / electrostriction components 12a and 12b on 
the lateral surface of each moving part 14a and 14b. 

[0061 ] As for the 2nd piezo-electricity / electrostriction device 10b, the 3rd piezo-electricity / 
electrostnction device 10c has the device function in which the movability of each moving part 14a and 
I4b is still higher, and it is still higher since each moving part 14a and 14b possesses especially the thin- 
walled part Hal prolonged in the pars intermedia at a longitudinal direction, and Hbl although the 
SIi e o?? eratl0n effectlveness as abbreviation is done so while having the same function 
[0062] In addition, the approach of removing meat selectively by chemistry ETCHINNGU micro 
blasting, ion milling, etc., and making thickness thin as the thin-walled part Hal of negative HA and a 
means to form Hbl , the approach of cutting by grinding and making thickness thin, etc. can be taken 
Moreover, as a special means, lamination of the plate which does not have an open beam plate and a ' 
hole in the hole of predetermined die length can be carried out in piles, and the plate which formed the 
part corresponding to a hole in the thin- walled part can also be adopted as a negative 
[0063] The 4th piezo-electricity / electrostriction device lOd shown in drawing 1 (d), it belongs under 
foe category of the piezo-electricity / electrostriction device of the 2nd format concerning this invention 
Other configurations are the same although it differs in few parts of the configuration of a base with the' 
mnS ,T C - * ' e ectrostriction devi <* 1 0a the 4th piezo-electricity / electrostriction device 1 Od 
[0064] The 4th piezo-electricity / electrostriction device lOd, as shown in drawing 10 (b), it consists of 
piezo-electncity / electrostriction components 12a and 12b of a base 15 and a couple. A base 15 Plate- 
like fixed part 15c which connects the moving part 15a and 15b of a left Uichi pair tabular [ long 1 and 
boA the moving part 15a and 15b of each other [ in an end section side ] with a narrow width, It consists 
of the reinforcement sections 15f and 15g of a left Uichi pair which prolong and contact the front face of 
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fixed part 15c from the end section side upper limb of 15d of plate-like mounting sections which 
1 sTa^d 1 5b m ° Vlng ^ 1 ^ ^ 1 5b ° f ea ° h ° ther [ in ^ ° ther Cnd SidC ] ' and each movin 8 part 
SJfsf^H ! < iS constitut ^ d ^entically to a base 11, if the point of providing each reinforcement 
lSSSiS J5g »s removed. Moreover, negative 15Aofabase 15 will constitute each moving part 
15a and 15b, as shown in drawmg 9 (a). As the reinforcement sections [ which are prolonged in the 
method of outside from the end section side at each flank of right and left of opening 15e of H 
configuration / 15f and 15g ] configuration part is provided, crookedness processing is carried out along 
with a two-do cham Ime LI and L2 grade as shown in drawing 9 (b), and shown in drawingJC | £ The 
4th piezo-electncity / electrostnction device lOd is formed by pasting up each piezo-electricity/ 

mn C ^ Ct ^ COmP T ntS . 12aand 12bon *e lateral surface ofeach moving part 15a and 15b 
10066] The 4th piezo-electncity / electrostriction device 1 Od, although the 1 st piezo-electricity / 
electrostnction device 10a does so the same operation effectiveness as abbreviation while having the 
S u Tu' lthaS T nforcedfixe dpart 15c by each reinforcement sections 15fand 1 5g especially 
Although ,t has pasted up on fixed part 15c, as the adhesion means, the adhesion means by adhesives 
such as spot welding, sticking by pressure, a caulking, soldering, low attachment, an epoxy resin, and 
UV hardening mold resin, etc. can be used for each reinforcement sections 1 5f and 1 5g. Also among 
these adhesion means, especially spot welding is desirable. 

ESS. 73 ^ 1 th p ! ez °- e ! ectric ! t y I electrostriction device lOe shown in drawing 1 (e) belong under the 
category of the piezo-electncity / electrostriction device of the 2nd forn^aTc^rning this invention 
It l^f! t nC ¥ ^^^^evice lOe differs in few parts of the configuration of a base 
Sn^ P ie /°- e,ectnc,t >; I electrostnction device lOd, and other configurations are the same. 
0068] A deer ,s earned out. The 5th piezo-electricity / electrostriction device 1 Oe As shown in drawing 
, { i a k TT S £ P ie , zo -electricity / electrostriction components 1 2a and 1 2b of a basel6^nd 
a couple A base 16 Plate-like fixed part 16c which connects the moving part 16a and 16b of a left Uichi 
pair tabular [long ], and both the moving part 16a and 16b of each othe" fin an end sectio sid | wi th a 
narrow width, It consists of the reinforcement sections 16f and 16g crooked in the shape o? flange n 
the mside sense from 16d of plate-like mounting sections which connect both the moving part 16a anS 

nt°o ?u Cr , a " ° ther end Side 1 and each ed 8 e of each movin 8 16a and 16b 

0069] The base 16 is constituted identically to a base 15, if an each reinforcement sections [ 16f and 

! 6g ti C ° n i if Ura !'?< r Tr eS a different P0int from the ^figuration which are each reinforcement 
sections 15f and 1 5g. Moreover, negative 16A of a base 16 is the thing which will constitute each 
moving part 16a and 16b and in which each flank of right and left of opening 16e of H configuration is 
carrying out predetermined die-length projection in order, as shown in drawing 1 1 (a). As shown in this 
drawing (b along with the two-dot chain line LI shown in drawingJI ( a)) and L2 grade, crookedness 
processing is carried out, and as shown in drawing 12 (a), the 5th piezo-electricity / electrostriction 
device 1 Oe is formed by pasting up each piezo-electricity / electrostriction components 1 2a and 1 2b on 
the lateral surface of each moving part 1 6a and 1 6b. 

Ki! n i^ dit j,°^ in the 5th P iez °-electricity / electrostriction device lOe, although the reinforcement 

ec Son iff^" k 8 ^ h 6 S™? u° n ° f n0t paSting UP ' aS f0r fixed part 16c and 16d of mounting 
sections, it is much more desirable [ the sections ] to paste up on fixed part 1 6c and 1 6d of mounting 

sections. As an adhesion means, means, such as adhesion by adhesives, such as spot welding sticking 
by pressure, a caulking, soldering, low attachment, an epoxy resin, and UV hardening mold resin, etc 
mnin m i. ! S ° theSe adhesi °n means, especially spot welding is desirable 

1007 ] Although the 5th piezo-electricity / electrostriction device lOe does so the same operation 
ejtectiveness as abbreviation while having the same function, as for the 1 st piezo-electricity / 
electrostnction device 10a, it has reinforced fixed part 16c and 16d of mounting sections by each 
reinforcement sections 1 6f and 1 6g especially. 

[0072] The 6th piezo-electricity / electrostriction device lOf shown in drawing 1 (f), it belongs under the 
category of the piezo-elecf icity / electrostriction device of the 2nd forn^otirnmg this invention 
Other configurations are the same although it differs from the 1st piezo-electricity / electrostriction 
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device 1 Oa the 6th piezo-electricity / electrostriction device 1 Of at the point which added the 
reinforcement member to the base. 

[0073] A deer is carried out. The 6th piezo-electricity / electrostriction device lOf As shown in drawing 
14 (b) it is what consists of piezo-electricity / electrostriction components 12a and 12b of a baselT^nd 
a couple A base 17 Plate-like fixed part 17c which connects the moving part 17a and 17b of a left Uichi 
pair tabular [long ], and both the moving part 17a and 17b of each other [ in an end section side ] with a 
narrow width It consists of 17f of tabular reinforcement members which it was infixed between end 
section 17d of plate-like mounting sections which connect both the moving part 17a and 17b of each 

faceof fixed p^lTc" 1 ^ 1 ^ ^ m ° Vin8 1 ^ ™* ' ?b SideS ' WCre paSted up 0n the front 
[0074] Negative 17A of a base 17 is the thing of the same configuration as negative 1 1A of a substrate 
1 1 as shown in drawing 13 (a). As are shown in drawing_L3 (b), and crookedness processing is carried 
out in accordance with two-dot chain lines LI and L2 and it is shown in drawin g 14 (a) The 6th piezo- 
electricity / electrostriction device lOf is formed by pasting up 17f of reinforcement members on the 
front face of fixed part 1 7c between end section both the moving part 1 7a and 1 7b sides, and pasting up 
each piezo-electricity / electrostriction components 12a and 12b on the lateral surface of each moving 
part 17a and 17b. The 6th piezo-electricity / electrostriction device lOf, while having the function that 
the 4th piezo-electricity / electrostriction device 1 Od is the same, the same operation effectiveness as 
abbreviation is done so. 

[0075] The 7th piezo-electricity / electrostriction device 1 Og shown in drawing 1 (g), it belongs under 
die category of the piezo-electricity / electrostriction device of the 2nd format concerning this invention 
Other configurations are the same although the configuration of the fixed part of a base and the 
mounting section differs from the 1st piezo-electricity / electrostriction device 10a the 7th piezo- 
electricity / electrostriction device 1 Og. 

[0076] The 7th piezo-electricity / electrostriction device 1 Og, as shown in drawing 16 (b), it consists of 
piezo-electricity / electrostriction components 12a and 12b of a base 18 and a couple The base 18 
consists of plate-like fixed part 18c which connects the moving part 18a and 18b of a left Uichi pair 
tabular [ long ], and both the moving part 1 8a and 1 8b of each other [ in an end section side ] with a 
narrow width, and 1 8d of the plate-like mounting sections which connect both the moving part 1 8a and 
18b of each other [ in an other end side ]. Fixed part 18c is carrying out predetermined die-length 
projection , of the ^predetermined die-length projection from the end section side of both the moving part 
a a f the ' 8d J of * e mounting sections from the other end side of both the moving part 18a 

and 18b. Therefore, fixed part 18c and 18d of mounting sections are expanded from fixed part 11c and 
1 Id of mounting sections in the base 11 of the 1 st piezo-electricity / electrostriction device 10a andthev 
have secured a big area. y 

[0077] The base 1 8 is constituted identically to a base 1 1 , if the point that the area of fixed part 1 8c and 
11 Sd ot mounting sections is expanded is removed. Moreover, negative 1 8 A of a base 1 8 is that in which 
the part before and behind opening 1 8e of H configuration which will constitute fixed part 1 8c and 1 8d 
of mounting sections is carrying out predetermined die-length projection in order, as shown in drawing 
15 (a). As shown in drawing 15 R> 5 (b), crookedness processing is carried out in accordance withlwo- 
dot chain lines LI and L2, and as shown in drawing 16 (a), the 7th piezo-electricity / electrostriction 
device lOg is formed by pasting up each piezo-electricity /electrostriction components 12a and 12b on 
the lateral surface of each moving part 1 8a and 1 8b. 

[0078] The 7th piezo-electricity / electrostriction device lOg, although the 1st piezo-electricity / 
electrostriction device 10a does so the same operation effectiveness as abbreviation while having the 
same function, especially, it can expand fixed part 1 8c and 1 8d of mounting sections, and can aim at 
amplification of the adhesion area to control-section-ed articles, such as amplification of the adhesion 
area to the gimbal of a suspension, and the magnetic head of a hard disk drive 
[0079] The 8th piezo-electricity / electrostriction device 20a shown in drawing 1 (h) belong under the 
category of the piezo-electricity / electrostriction device of the 1st format concerning this invention As 
for the 1 st piezo-electricity / electrostriction device 1 0a, the 8th piezo-electricity / electrostriction device 
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20a differs in the configuration of a base greatly. 

[0080] A deer is carried out, as the 8th piezo-electricity / electrostriction device 20a is shown in drawing 
18 (b), it consists of piezo-electricity / electrostriction components 22a and 22b of a base 21 and a 
couple, and the base 21 consists of plate-like fixed part 21c which connects mutually long tabular 
moving part 21a and 21b and both moving part 21a and 21b of a left Uichi pair by the end section side 
with a narrow width. However, the mounting section does not possess in the other end side of both the 
moving part 21a and 21b. 

[0081] Negative 21 A of the base 21 concerned carries out stamping of the plate, and is having 2 Id of 
openings of a portal configuration formed as shown in drawing 17 (a). 2 Id of openings is the thing of 
the configuration where at least notching **** opening was equipped with 3 [ 2 Id ] for 21d 2 and 21d 
[ of both / these / slots ] other end side between 1 or 21d2 of side slots of the shape of a straight line of 
the couple prolonged in an order both-ends side in the flank of right and left of a plate. [ 1 or 2 Id ] In 
each flank of right and left of negative 21 A, in 2, as shown in this drawing (b), along with the center 
lines LI and L2 prolonged in the longitudinal direction in the core of the width of face of 2 21 d [ of 
these slots ] 1 or 2 Id of 21 d [ of each side slot ] 1 or 2 Id of bases 21 is formed in the right angle by 
carrying out crookedness processing. While 21 d [ of each side slot ] 1 or 21 d of side edge parts of 2 is 
formed in each moving part 21a and 21b by carrying out crookedness processing of each flank of right 
and left of negative 21 A in this way, 21 d part between 1 or 21d2 of method slots of both sides is formed 
in fixed part 21c. 

[0082] Thus, as shown in the base 21 constituted by one by negative 21 A at drawing 18 (a) piezo- 
electricity / electrostriction components 22a and 22b are pasted up on the lateral surface of each of those 
moving part 21a and 21b through adhesives, and the piezo-electricity / electrostriction device 20a shown 
m this drawing (b) are formed. Although the formed piezo-electricity / electrostriction device 20a are 
used between the other end sides of both the moving part 21a and 21b where control-section-ed articles 
such as the magnetic head, are pasted up, and it functions as the piezo-electricity / electrostriction device 
of this conventional seed format similarly, since the base 21 is constituted by negative of one sheet 21 A 
in one, it does the operation effectiveness like the following so. 

[0083] That is, in the 8th piezo-electricity / electrostriction device 20a, it is the thing of the integral 
construction which a base 21 becomes from negative 21 A, and since it consists of one component part, a 
component part can reduce the manday with a group of a component part, and can mitigate cost 
substantially while it becomes a base 21 and two kinds such as piezo-electricity / electrostriction 
components 22a and 22b and can reduce substantially the component part of piezo-electricity / 
electrostriction device 20. 

[0084] Moreover, in the 8th piezo-electricity / electrostriction device 20a, since there are very few 
components mark of a component part and there are also in jointing about that of each component parts, 
the variation in adhesion of each component parts has a nil or device property with a high precision 
which is not almost and was set up. [ very few ] 

[0085] Moreover, in the 8th piezo-electricity / electrostriction device 20a, if it is in the formation, the 
dust which does not take a means to cut device original recording by many parts, and is generated at the 
time of cutting of device original recording, and contamination resulting from adhesion of other 
contaminations are not like the former. For this reason, if a base 21, and the piezo-electricity / 
electrostriction components 22a and 22b are beforehand washed on the occasion of the assembly of the 
8th piezo-electricity / electrostriction device 20, there is almost nothing, and washing of piezo- 
electricity / electrostriction device 20a can be omitted, or the assembled piezo-electricity / 
electrostriction device 20a have that there is no contamination or the big advantage that it can finish 
easily. 

[0086] Anchoring of the control-section-ed article to the 8th piezo-electricity / electrostriction device 
20a etc. is performed by fixing to the head side inner surface 21al of both the moving part 21a and 21b 
and 2 1 b 1 through adhesives. In this case, so that clearly, if drawing 19 which shows the piezo- 
electricity / electrostriction device 20c which is the modification of the piezo-electricity / the 
electrostriction device 20a concerned, and which is mentioned later is referred to When the height HI of 
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device 20a is lower than the height H2 of a control-section-ed article Device 20a and a control -section- 
ed article the height H3 in assembly ****** the height H2 of a control-section-ed article -- being the 
same (H3-H2) - it becomes, the height HI of device 20a can be disregarded, and there is an advantage 
which can carry out space-saving-ization further as compared with the piezo-electricity / electrostriction 
device of other gestalten of this invention. 

[0087] In addition, in the prefabricated frame structure concerned, since it is the structure which 
sandwiches a control-section-ed article in both the moving part 21a and 21b, it is necessary to set it as a 
width method and EQC including the thickness of the adhesives layer between which the head side inner 
surface 21al in both the moving part 21a and 21b and spacing of 21bl are made to be placed with the 
width of face of a control-section-ed article. When this is neglected and the head side inner surface 21al 
oi both the moving part 2 1 a and 2 1 b and spacing of 2 1 b 1 are too narrow Components become 
impossible [ assembly ], without the ability arranging between the head side inner surface 21al and 
21bl, and with this, when the head side inner surface 21al of both the moving part 21a and 21b and 
spacing of 21bl are too large conversely, a control-section-ed article becomes impossible [ assembly 1 
without the ability pasting the head side inner surface 21al and both of 21bl . 
[0088] Moreover, though the head side inner surface 21al of both the moving part 21a and 21b and 
spacing of 21bl can be set as the width method which components can arrange and can be pasted up on 
the head side inner surface 21al and both of 21bl when taking the prefabricated frame structure 
concerned If the thickness of the adhesives layer which pastes up a control-section-ed article on each 
head side inner surface 21al and 21bl varies, it will become the cause which displacement resonance of 
both the moving part 21a and 21b changes, and dispersion produces in a device property For this 
reason, it enables it to create the base 21 which carried out crookedness processing to high degree of 
accuracy by taking die press-forming means of high degree of accuracy in crookedness processing at the 
time of formation of a base 21 at a large quantity. Dispersion in the thickness of the adhesives layer 
which pastes up components on each head side inner surface 21al and 21bl is lessened as much as 
K* by thls ' m f Aspersion in a device property is considering as the thing of very small quality 
J0089] The piezo-electricity / electrostriction device 20c which is the 1 st modification which 
transformed the 8th piezo-electricity / electrostriction device 20a are shown in drawing 19 As for 
piezo-electricity / electrostriction device 20a, the piezo-electricity / the electrostriction device 20c 
concerned make a basic configuration the same, and it differs in the configuration with piezo-electricity / 
electrostriction device 20a only in that the point of moving part 21a and 21b is bent inside. That is, each 
moving part 21a and 21b has the bending section 21a2 and 21b2 in a point. Each bending section 21a2 
and 21b2 are bent about 180 degrees, the point of moving part 21a and 21b is formed in the inside the 
bending section 21a2 and the medial surface of 21b2 have countered mutually, and both [ these 1 medial 
surfaces serve as a mounting part of the control-section-ed article H. The control-section-ed article H is 

Esives 3 bending Se ° ti0n 2132 thC med ' al SUrfaCC ° f 21b2 thr0Ugh proper 

[0090] In addition since the configuration of others of the piezo-electricity / the electrostriction device 
20c concerned is the same as piezo-electricity / electrostriction device 20a, it attaches the sign same 
about the same configuration member and the same configuration part, and omits the detailed 
explanation. 

[0091] A deer can be carried out, both the bending section 21a2 and 21b2 can prescribe the adhesion die 
length and adhesion area to the control-section-ed article H in the piezo-electricity / the electrostriction 
device 20c concerned, and dispersion in the adhesion die length of the control-section-ed article H 
between each devices and adhesion area can be canceled effectively. Thereby, dispersion in the value of 
the displacement resonance of device each resulting from dispersion in the adhesion die length of the 
control-section-ed article H and adhesion area is cancelable. 

[0092] In addition, it sets to the piezo-electricity / the electrostriction device 20c concerned As the 
operation effectiveness of the 8th piezo-electricity / electrostriction device 20a has described, since the 

A*t V u! T° e ™ S [°T er ***** ^ height H2 of a control-section-ed article, The control-section- 
ed article H to device 20c the height H3 in a mounting beam condition the height H2 of a control- 
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section-ed article -- being the same (H3=H2) - it becomes, the height HI of a device 20 can be 
^regarded, and there is an advantage which can carry out space-saving-ization further as compared 
mnoiv ^ 1CZ0 eCtnClty 1 e, ectrostriction device of other gestalten of this invention 
[0093] The piezo-electricity / electrostriction device 20d which is the 2nd modification which 
transformed the 8th piezo-electricity / electrostriction device 20a are shown in drawing 20 . The piezo- 
™S ^ 7 * e ^ ,ec f st "ction device 20d concerned, a basic configuration is made the same, moving 

\Ti I ,S '"f 16 band - ,ike p,ate with a sta 8 e > Piezo-electricity / electrostriction 

device 20a has become the refraction section 21a3 which the point of moving part 21a and 21b deflected 

Z !t,r e H S It?* than ^ SCCti0n ' 3nd 2Ibl The refraction sectio » "la3 of moving part 2 T 

^ilc f o?m C0Unter mUtUaIly> ^ ,0Cated ' md ^ refraction sections 21a3 ^d both the medial 
surfaces of 2 lb3 serve as a mounting part of the cOntrol-section-ed article H like both the bending 

Tn^L °; e, f .^ity / electrostriction device 20c, and 21b2. The control-section-ed article H 
is pasted upand attached in the refraction section 21a3 and the medial surface of 21b3 through proper 
adhes.ves Therefore, the piezo-electricity / the electrostriction device 20d concerned, it functions as 
C ^!? 1 electrostriction device 20c similarly, and the same operation effectiveness is done so 
[0094] In addition since the configuration of others (the piezo-electricity / the electrostriction device 
20d concerned) is the same configuration as piezo-electricity / electrostriction device 20c the same 
12*£T member 38 P iezo ; e,ectricit y ' electrostriction device 20c and the same configuration part 
SmeTh^TnTt 2 0 :^ c ^ /e ! ec ^tion device 20c, and omit the detaiJexplanation. 

*T P 6 CCtnaty ' electrostrictl °n device 20b shown in drawing 1 (i) belong under the 
ST/ ^ l Tr? ' e,ectrostriction device of the 2nd forrn^o^rning thislnvention As 

20b^7„T e ^^ C, ^/- ele T? , ^ On d6ViCe 10a ' the 9th P iezo -electricity / electrostriction device 
20b differs in the configuration of a base greatly 

[0096] A deer is carried out. The 9th piezo-electricity / electrostriction device 20b As shown in drawing 
- ( V ! u ^ nS1StS ° f P'ezo-electricity / electrostriction components 22a and 22b of a base~23^nd 

a nH°K P KtK b3Se 23 11 18 C ?f titUted fr0m Plate " ,ike I which connects f «ed part 23c of a narrow wldtT 
and both the moving part 23a and 23b of each other / in an other end side / by plate-like / wWch 

aXt ITT T 233 23b ° f a l6ft UicW Pak tabular ' ,on * ' and both *e moving part 23a 
n^ow wfdth m ^ S6Ctl0n Slde ' ^ 3 ^ Width ] by 23d 0f mountin 8 sec ^ ns of a 

2°3el 7 f a N nl a h^vS A ° f 23 ^'f^ CaiTieS ° Ut Stampin S of the p,ate > is having opening 

each f\Z «f T a , q H f0rm - d a ^ Sh0Wn in drawi "g 21 «• The base 23 is formed by crooking 
each flank of right and left of negat.ve 23 A at a right angle at each opening edge of opening 23e along 
witti the center lines ; LI an L2 prolonged in a longitudinal directionalong'thisopening edge as shown 

lV* ?\t r ng (b) - Whl,C ^ Slde 6dge Part ofeach opening edge is formed in each moving part 23a 
and 23b by carrying out crookedness processing of each flank of right and left of negative 23A in this 

mounfinTs^tbnV ^ ° f * ^ ° P ™ ng ^ l$ f ° med ' m flXed part 23c and 23d of 

[0098] Thus as shown in the base 23 constituted from negative 23A by one at drawing 22 (a) piezo- 
electr.city / electrostriction components 22a and 22b are pasted up on the lateraUuTfeceTf each of those 
rZ 8 Z 23 ?M d ^ ^ adhesi ^' ^ the piezo-electricity / electrostriction devi^hoS„ 
in this drawmg (b) are formed. Although the assembled piezo-electricity / electrostriction device 20b 

S P'ezo-electricity / electrostriction device of this conventional seed format similarly, since 
the base 23 is constituted by negative of one sheet 23 A in one, it does so the same operation 
P^ V ? neSS aS i lst P iez °-electricity / electrostriction device 10a and the 8th piezo-electricity / 
electrostriction device 20a, and abbreviation. ' 

[0099] Although fixed part 23c and 23d of mounting sections of the 9th piezo-electricity / the 

S S tnCtl ° n u VK u 2 °u C ° nCemed 3re Sma11 and ^ adhesion area t0 ™ act » a "» or a control-section- 
wel^no / S ' T h6n ^ m t 3nS Wh - ich Can j0in com P° n ents firmly in a small adhesion area like no" 

* * TmaS ^ * ? ^ Part -nd ^ m0Untin * section wi » act a * excessive ' 

(mass). The 9th piezo-electricity / the electrostriction device 20b concerned are different at this 
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point in other piezo-electricity / electrostriction devices 10a- lOg, can set up a part and resonance 
frequency without excessive mass highly, and has the advantage which can" accelerate actual of an 

[0100] In the piezo-electricity / electrostriction devices lOa-lOg concerning each above-mentioned 

SZS aK Tf 2 ° a f ' ^ lth ° Ugh ^ ° peningS 1 le ' 18e ' and 21d and 23e are pieTced 
adon ST* y a ", t 0 ™**^ time of stamping in each bases 1 1-18 and the punching structure 
adopted as a negat.ve which forms 21 and 23 About each openings 1 le-18e of these negatives Td 21d 
and 2 e, the negative pierced by the predetermined configuration can be formed S' S 2W 

eZtrn Tf SUCh ^ T , < ; ther th3n 3 blankin 8 means ' for exam ple, laser beam macSg § an 
electron discharge method, drilling, ultrasonic machining, and etching In these perforatinToroceTs 

2f: gh WCld l 5 aSh may ° CCUr in a h0,e P rocessi "8 ^d face.leld fl«h faSj^SSS by 
25 a P rocess,n g or basting processing with means other than etching removaoie by 

[0101] Moreover, a folding include angle has the desirable thing of each piezo-electricitv / 
electrostriction devices 10a- lOg, bases (20a-20d) 11,13-18, moving-part^ la that cons hu tes 21 and 23 
and 1 lb- it is supposed to fixed part 1 1c- and 1 Id [ of mounting sections ]- toStS' 
and whenever [ crossed-axes-angle ] is more preferably made into 90**1 time 90**5 imSTo**^ 
degrees. Moving part la and 1 lb - If a folding include angle shifts from 90 degrees ™e variation rate 
of the influence direction will become large. In addition, above-mentioned sign - means hiving om tted 

rom2?Zrth dm K 8 S18 ?i °L a P3rt 'u and '* " USing * in ° rder t0 make a Publication s nTp e 8 
and 23 IS If ? Cr0okedness P rocessin 8 ™s carried out and were formed and 21 

and 23, it is desirable to give ultrasonic cleaning which uses a detergent, an organic solvent etc fo 

wTs^ 

[0103] Moreover, although a base, and piezo-electricity / electrostriction component are formed in an 
excep ion object, respectively and each piezo-electricity / electrostriction componen tZ cTs utJted 
?S P 16 ^*™* I electrostriction devices lOa-lOg, and 20a-20d by pasting the movfog part of 
a base The part which serves as moving part of the negative before forming in a base in th^ezo 
electricity / electrostriction device concerning this invention, Or piezo-electricity / electrosliS 
component can be directly formed in the moving part of a base at a base by formin m^Xa^es with 

eSd^ 

constitute 20a-20d are equipped with the electrode of the couple for impress ngeiectriclelfto pto 

S2r C, r K 3 ^' I"' ^ f d 316 l-tricity / efectrostrfction c^Z^Sh 

as a um-morph mo d and a bimorph mold. Especially, the piezo-electricity / electrostriction component 
of a uni-morph mold are excellent in the stability of the variation rate to derive, and since h i 

t£X^<$Z^**^ * iS SUhab,e 38 3 — > art of Piezo-dectricity 

[0105] The piezo-electricity / electrostriction components 3 1 -34 of several examples which are adonteH 

SSJSJ^W f Ert ^ 4 . suitab,e for Piezo-electricity / electrostriction ffil^ 

10 061 ThTnif 6 e T° St "f T COm P° nents 12a > l 2b > 22a, and 22b that constitute 20a-20d\re shown 

[01 06] The piezo-electricity / electrostriction component 3 1 shown in drawing 23 (a) are the thiLs T' 

tern^nl 31d a^d 3 J Si I f P* z °- elect ™* / e ectrostriction layer 31a, and a vertical couple, and 
terminals 3 1 d and 3 1 e of a couple. The piezo-electricity / electrostriction component 32 shown in this 

t7Z ( ) 7 thmg l ° f thC tW0 " ,ayer StrUCture Where Piezo-electricity / de^ctiZ^ 
two-layer and consists of piezo-electricity / electrostriction layers 32a and 1 32b both piezo e lectr cftv / 
electrostriction layer 32a, 1st electrode 32c that intervenes among 32b 32d of ^ndlStrod^W, 

^and^ 
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[01 07] Moreover, the piezo-electricity / electrostriction components 33 and 34 which are shown in 
tong24 are the things of four layer systems four piezo-electricity / electrostricdon layer ™ layer 
ystems ] The piezo-electricity / electrostriction component 33 shown in this drawTg afconTst of the 

terminals 33« S 33 t?^ f m P ,ezo " e ect ™ty 1 electrostriction layers, and is surrounded, and 

to TovTTZ layerS> ^ iS SU1TOunded > and finals 34g and 34h of a couple ^ 
01 08] Each these piezo-electricity / electrostriction components 3 1 -34 are suitably adopted according to 

electrostriction device as the M^SS^^T 
m^AZ^lSlf^ Piezo-electricity / electrostriction device. 

10109] Although electrostnctive ceramics is used for the piezo-electricity / electrostriction lawr wh.Vh 

eTe^ctS 

electrostriction ceramics, strong dielectric ceramics, the antiferroelectric ceramics etc However when 
uch a li P , e H lfiCally T f i ? 8redient f ° r f0rmin8 P^o-electricity / electrostriction layer independence 

[01 11] A proper ingredient can be added into the ingredient for forming piezo-electricitv / 
elec^ostriction layer and the property of piezo-electricity / electrostricLTlayec^be adjusted to it 

[0112] For example, there is an advantage which can adjust a coercive electric field and * ™™ „i„ ♦ ■ 
property by making the lead zirconate which is a principal componen , hS3j£S 
n obate, etc. contain a lanthanum and strontium. In addition, addition of ingredien s which a^eTa v to 
Intend tn S * f ^ sh ° U,d b , e avoided - ]t * because ingredients which are easy t nSSfy such a a 
silica, tend to react with piezo-electricity / electrostriction layer at the time of heat treatmem of dezo 

Str^ PreSentati ° n is Chan ^ ed - d a piezo-elec^peTi degmde'd 
oHH tl f 6 WhlCh constltutes each Piezo-electricity / electrostriction compoLms 3 1 -34 L a 
cnnln £ A r ° 0m ten ?P erature ' 311(1 * is Arable to be fonned with the metallkmaterLl excellem in 
condu ivity. As a metallic material, the simple substance of metals, such as alumm^lllunn 

^ e rr a T; S° bah ' t mCke1 ' C °^ r - ZinC ' ni ° bium > ^'^num, a ruthenium, paTadium aThodium 
lnt;n a T \ tun 6 sten ' lndlum > P^um, gold, and lead, or the alloy of these mentis can be 
cera^1m° re0Ver - ^ S?™* in8redient which makes these metallic materia? come ^rnbute the 
"sed SamC mg ^ ^ pieZ °- e,eCtricit y ' electrostriction layer or a differemi^ 

£1 ■ tTT™*™ COm P onents 3 1 "*» in the condition which carried out 

ESKJE £ . ? ' e,ectrostncti ™ 'ayer, and each electrode of each other and it is 

. *?• Calc r tmg m ° ne - In ^ case > h is desirab] e to adopt as an elec^de what consists 
of refractory metal ingredients, such as platinum, palladium, or these alloys, and ItaSSJet^ 
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^a ' ? °! a / ermet 1 I n g red,ent / which « the mixture of a refractory metal ingredient, and the formation 
mgredien of piezo-electricity / electrostriction layer and other ceramic ingredients A Tfo -fteSSSs 
2 desirab,e t0 h .ave the shape of a thin thin film as much as posSbfe ft™ f^SST 

eason in or^T^TZ T ° f f^^ ' electrostriction componeTpo hT § 
reason in order for the electrode which is calcinated by piezo-electricitv / electrostriction i« W r L «™ 
and is formed in Uhem to serve as the shape of a thin thbfilm as J^J^SS^S^S^t 
which forms an electrode, it is desirable to use it with the gestalt of a metal paste, f"STf3£ 

m fo^ aSt !' 3 Platmum resinate P aste > a siIver re ^nate paste, etc P ' 8 

11 V% thlckness of each Piezo-electricity / electrostriction components 3 1 -34 has the desirable 

2S£°KrS; Td thTr'- WhCn , ^ 35 thC P^-ectriciry 4 /: S^SSto 
3™ ' ' 1 ^ 22b 0f the P ,ez °-electricity / electrostriction device of each operation 
gestalt The miniaturization of a device becomes difficult when it is easy to damage during hS ng 
when thickness is less than 40 micrometers, and thickness exceeds 1 80 micrometers Zfov^r kf 
P ezo-electnaty / electrostriction components 33 and 34, by considering as multilayer s^e niezo 
electricity / electrostriction component makes the output increase, and can aim a K£X of the 

elee^t ■? ^ dCV,Ce - M ° re0Ver ' SinCe ^ of a device improves by 2 pSd^dty / 

electrostriction component into multilayer structure, the resonance frequency of a dZlT^omS 

mn ,i 6 p w ^r 86 Whkh Can aCCelerate displacement actuation of a device 8 
101 1 6j Each piezo-electricity / electrostriction components 3 1 -34 are created with the means whirh ™tc 
down many negates of the large area which carries out the laminating?^HdSri^ 

SStoJSS 1 ^ 3,1(1 ^ f?° de by Printing ° r tape f0min ^ and «~ ' S2L i„ a 
predetermined dimension by the dicer, the sheer, a wire saw, etc. Since it is thin and the degree of 

hardness is low as compared with a well-known ceramic base, piezo-electricity XtrosSn 
components 31-34 can set up the cutting speed of a negative quickly, and ^cmy^^L 
processing at a large quantity at high speed. miy uui processing 

iSn 3 ^ p . iez °- electricit y I electrostriction components 3 1 -34 are simple platy structures and easilv 
[handling ], since surface area is small, there is little coating weight of dirt and SwSdte remov ?6 to 
However, smce piezo-electricity / electrostriction component makes a ceramic inSfent subTecI if 
needs to se up suitable washing conditions in ultrasonic cleaning. In the piezo-eTcS / 

IS^Z^ST^ ^ fr °T 3fter « OUt P-isbn wSg by US 
washing it is desirable among atmospheric air to remove thoroughly the moisture which has entered 

C mot^sT ^ CCramiC in8rediem ' ^ thC ° r8anic SubstLe * ^SSees 
the nWn S f e ^-ff tTlcit y { electrostriction devices 10a- lOg concerning each operation gestalt and 
me^ I ; t V e,ectro f tnction components 1 2a, 1 2b, 22a, and 22b which conS 20a-20d 

3 T l 6aCh P ie , Z0 " eleCtricity ' e, eetrostriction components 3 1-34, as an adhesirmeans against 
die base of each piezo-electricity / electrostriction components 31-34 It is desirable ^StteSSS^ 
of .norgamc systems, such as resin system adhesives, such as an epoxy res* T^tS^A^ST 

Cement ; soIde ;> *™ serial, and it can also use what mixed me" p^wde ^d 
SeS™ ^ em adh6S1VeS - AS f ° r ^ ^ ° f hardnCSS 0f adhesives > W or more are 

^S£^££SS? t ' the / r ° nt the P iezo - ele ctricity / electrostriction component in 

fS aS i e " P> 11 * de sirable to perform split-face processing of blasting, etching, plating etc 
beforehand. By making surface roughness like jointing into about Ra=0.1micromet »-SLer 

KtaSZTh^ r? ded and , b ° nd Strength Can be raised - In this c **> the o^iTStai face 
mSi « . ? 8 y S f P ,ezo - e,ectricit y I electrostriction component is also coarser is dSe Itfc 

component. As fo, Ore tfnekness of adhesives, i. is desirable that i, is ?he range TlJ^SS^T 



hnp://www4.ipdl.ncipi.gojp/cgi-bin/lran_web_cgi 



5/31/2006 



r age ioui 



micrometers Although the thinner one of the thickness of adhesives is desirable in respect of the point 
ot reducing the variation rate of a device, and dispersion of the resonance characteristic, and space- 
saying-izing m order to secure properties, such as bond strength, a variation rate, and resonance the 
optimal thickness is set up for every adhesives to adopt. 

[0121] In case piezo-electricity / electrostriction component is pasted up on a base, as the electrode of 
piezo-e ectricity / electrostriction component becomes the fixed part side of a base, it pastes up so that 
piezo-electricity / electrostriction component may start the crookedness location of a fixed part 
thoroughly. Although it is desirable to make it in agreement with the edge by the side of the fixed part of 
a base, and to paste up, in order to make easy connection between the terminal of piezo-electricity / 
electrostriction component, and an external terminal, piezo-electricity / electrostriction component may 
make ^piezo-electricity / electrostriction component project from the edge of a base to the method of 
outside, and may be pasted up. However, since it is easy to damage as compared with the base which is 
metal, piezo-electricity / electrostriction component needs caution for handling 
[0122] Drawing 25 shows the example which adopted piezo-electricity / electrostriction component 34 
as each piezo-electricity / electrostriction components 12a and 12b in the 1st piezo-electricity / 
electrostriction device 10a which belongs under the category of the piezo-electricity / electrostriction 
device of the 2nd format concerning this invention. Below, the configuration of the piezo-electricity / 
electrostriction device concerning this invention, actuation, the operation effectiveness etc are 
explained to a detail based on the 1st piezo-electricity / the electrostriction device 10a concerned as an 
example of representation which has the basic configuration of the piezo-electricity / electrostriction 
device applied to this invention in the 1 st piezo-electricity / electrostriction device 1 0a of the operation 
gestalt concerned. K 

[0123] In the piezo-electricity / the electrostriction device 10a concerned, when a part of piezo- 
electricity /electrostriction component 34 are located in fixed part 1 lc of a base 1 1, as shown in drawing 
26 The minimum distance between the boundary sections of the 1 Id [ of mounting sections ] boundaTy"^ 
section and fixed part 1 lc in the moving part 1 la and 1 lb of a couple is set to La. When setting distance 
ot the shorter one from a boundary part with 1 Id of mounting sections, and moving part 12a and 12b to 
each electrodes [ of piezo-electricity / electrostriction component 34 / 34e and 34f ] one of edges to Lb 
it is desirable that ( -Lb/La) ,s 0.4 or more, and they are 0.5-0.8 much more preferably. When this valu'e 
is less than 0.4, the large variation rate of a device cannot be taken. When this value is 0 5-0 8 it is easv 
to attain the variation rate of a device, and coexistence of resonance. In this case, the configuration 
which pastes up piezo-electricity / electrostriction component 34 can also be taken only to one side of 
moving part 12a and 12b and a more desirable operation gestalt can be told to it. In addition, it is also 
the same as when located in the part a part of whose piezo-electricity / electrostriction component 34 are 
1 1 d ot mounting sections. 

[0124] In the piezo-electricity / the electrostriction device 10a concerned, impression of an each 
electrodes [ of both piezo-electricity / electrostriction component 34 / 34e and 34f ] electrical potential 
difference is performed through each terminals 34g and 34h. 34g of terminals [ as opposed to one 
electrode 34e in an each terminals / 34g and 34h / location ] is formed in the back twist of fixed part 1 1 c 
and 34h of terminals to 34h of electrodes of another side is formed in the wall twist of fixed part 1 lc ' 
One of the terminals 34g and 34h can be made to be able to share with the ground of a base 1 1 between 
making it flow with a base 1 1, and can be omitted by it. Even if the width of face of the piezo- 
electricity / electrostriction component 34 to paste up does not need to be the same as the width efface 
ot jointing of a base 1 1 (about jointing of moving part 1 la and 1 lb) and it differs, it is satisfactory in 
any way on the function of a device. 

[0125] The piezo-electricity / the electrostriction device 10a concerned are formed by SUS304 of 40 
micrometers of board thickness in a base 1 1, and is formed in the overall length of 1 9mm and 
magnitude with a full of 1 .5mm. The piezo-electricity / electrostriction component 34 adopted as piezo- 
electricity / electrostriction components 12a and 12b are the four-layer structures which used PZT and 
the piezo-electricity / electrostriction layers [ 34a-34d ] thickness of one layer is 15 micrometers and the 
thin film with which 3-micrometer platinum and each terminals 34g and 34h consist of a golden paste in 
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each electrodes 34e and 34f. Each piezo-electricity / eiectrostriction component 34 are pasted up on the 

?" ° feaCh movin 8P art lla a nd lib with the heat-curing epoxy resin adhesive of 1 liquid 
10126] In the piezo-electricity / the eiectrostriction device 10a concerned constituted in such magnitude 
when the variation rate of 1 1 d of mounting sections at the time of making piezo-electricity / 
eiectrostriction component 34 drive by the 1kHz sine wave of driver voltage 20**20V was measured it 
was * 1 .5 micrometers. Moreover, it was 45kHz when the resonance frequency which carries out the 
sweep of the frequency as sinusoidal-voltage* *0.5V, and shows the maximum of a variation rate was 
measured. 

[0127] Next, actuation of the piezo-electricity / eiectrostriction device concerning this invention is 
explained based on the above-mentioned 1st piezo-electricity / eiectrostriction device 10a 
[0128] the condition which shows the piezo-electricity / the eiectrostriction device 10a concerned in 
drawing 26 at the time of un-operating [ the electrical potential difference is not impressed to each 
piezo-e ectncity / eiectrostriction components 12a and 12b (34) to operate ] - it is - the major axis m of 
piezo-electricity / eiectrostriction device 10a (major axis of fixed part 1 lc), and the medial axis n of 1 Id 
ot mounting sections - about - I am doing one. As it is in this condition, for example, is shown in the 
wave form chart of drawing 27 (a), electrode 34e of the couple in one piezo-electricity / eiectrostriction 
component 12b and the sine wave Wb which has the predetermined bias potential Vb in 34f are applied 
and as shown in this drawing (b), the sine wave Wa from which a phase differs about about 1 80 degrees 
is .applied to the electrodes 34e and 34f of the couple in the piezo-electricity / eiectrostriction component 
1 2a ot another side in said sine wave Wb. 

[0129] A deer is carried out and the piezo-electricity / eiectrostriction layers 34a-34d in one piezo- 
electricity / eiectrostriction component 12b carry out contraction displacement in the direction of a 
principal plane in the phase where the electrical potential difference of maximum was impressed as 
opposed to the electrodes 34e and 34f of the couple in one piezo-electricity / eiectrostriction component 

[0130] Since the stress which makes it bend rightward [ graphic display ] (the direction of arrow-head 
A) to one moving-part 1 lb occurs in the piezo-electricity / the eiectrostriction device 10a concerned bv 
this as shown, for example in drawing 28 , moving-part 1 lb bends in this direction. In this case since 
the electrodes 34e and 34f of the couple in the piezo-electricity / eiectrostriction component 12a of 
another side will be in the condition that an electrical potential difference is not impressed, moving-part 
1 la of another side follows bending of one moving-part 1 lb, and bends in moving-part 1 lb and this 
direction. Consequently, both the moving part 1 la and 1 lb displaces rightward [ graphic display 1 to the 
major axis m of piezo-electricity / eiectrostriction device 10a. The amount of displacement of this 
variation rate changes according to the maximum of applied voltage to each piezo-electricity / 
eiectrostriction components 12a and 12b. The amount of displacement becomes large, so that the 
maximum of an electrical potential difference becomes large. 

[0131] When the piezo-electricity / eiectrostriction ingredient which has a high coercive electric field as 
a layers [ which constitute piezo-electricity / eiectrostriction component 34 especially / the piezo- 
electricity / eiectrostriction layers 34a-34d ] component are adopted, you may make it adjust said bias 
potential so that the level of the minimum value may turn into negative level slightly as shown in the 
wave of the two-dot chain line of drawing 27 (a) and (b). In this case, the stress of the bending direction 
ot one moving-part 1 lb and this direction occurs in moving-part 1 la of another side, and the piezo- 
electricity s / eiectrostriction component's to which the bias potential's of negative level is impressed for 
example, another side's, actuation of piezo-electricity / eiectrostriction component 12a enables it to ' 
enlarge more the amount of displacement which is 1 Id of mounting sections. The piezo-electricity / 
eiectrostriction components 12a and 12b to which the bias potential of negative level is impressed can 
give the function to support the piezo-electricity / eiectrostriction components 12b and 12a which serve 
as a subject of displacement actuation, by using the wave shown according to the thing two-dot chain 
line in drawmg_27 (a) and (b), if it puts in another way. 

[0132] Thus, in the piezo-electricity / the eiectrostriction device 10a concerned, since a variation rate 
with minute piezo-electricity / eiectrostriction components 1 2a and 1 2b will be amplified by big 
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displacement actuation using bending of both the moving part 1 la and 1 lb and will be transmitted to 
both the .moving part 1 1 a and 1 1 b, 1 1 d of mounting sections becomes possible [ carrying out a variation 
rate greatly to the major axis m of piezo-electricity / electrostriction device 10a ] 
[0133] In the piezo-electricity / the electrostriction device 10a concerned, in order to demonstrate the 
function much more certainly, considering as following is desirable. That is, in order to make 
disp acement actuation of 1 Id of mounting sections into a positive thing, it is desirable to make or more 
[of thickness b of moving part 1 la and 1 lb ] into 1/2 distance Ld the amount of [ of piezo-electricity / 
electrostriction components 12a and 12b / Lc ] substantial actuator starts fixed part 1 lc or 1 ld of 
mounting sections moreover, the ratio of the distance c between the walls of moving part 1 la and lib 
(distance of X shaft orientations), and the width of face d of moving part 1 la and 1 lb (distance of Y 
shaft orientations) - it constitutes so that c/d may be set to 0.5-20. the ratio concerned - c/d is 1-15 
preferably and is 1-10 still more preferably, the ratio concerned - the default value of c/d - the variation 
rate of 1 Id of mounting sections - it is the convention based on having enlarged the amount and having 
carried out learning of the ability obtaining the variation rate in an X-axis-Z axial plane dominantly 
t . J a rat, ° Wlth the distance c between substantial movable die-length e (distance of Z shaft 
orientations) m the ^moving part 1 la and 1 lb of an overall length eO, and the wall of moving part 1 la 
and 1 lb - e/c is ; 0 5- 1 0 preferably and is 0.5-5 still more preferably. The short thing of the die length fl 
(distance of Z shaft orientations) of the connection section with 1 ld of mounting sections and moving 
part 1 la and 1 lb and the die length f2 (distance of Z shaft orientations) of the connection section of 
fixed part lc and moving part 1 la and 1 lb is desirable. By shortening 1 ld of mounting sections 
lightweight-izing of a device and buildup of resonance frequency can be aimed at. However, in order to 
secure the rigidity of X shaft orientations of 1 ld of mounting sections and to make the variaiion rate into 

i fuT^fl fl 1S deSirab,e t0 make P referab 'y ra ti° « with thickness b of moving part 1 la and 
1 lb/ f2 [ b and J7b or more into five two or more. Moreover, distance ely to distance elx and fixed part 

i, >£i l^V A°l!!TTf SeC ? 0nS the crookedness location LI of a base 1 1 to moving-part 12a 
m?£ 1 md (el y/b) handit 18 desirable that * is two or more, respectively 
10135] As for the actual size like each part of the piezo-electricity / the electrostriction device 10a 
concerned, it is important to set up the adhesion area of 1 ld of mounting sections for attaching 
components and fixed part 1 lc in consideration of the reinforcement of the whole adhesion area for 
anchoring and a whole device, such as adhesion area for attaching in other members and a terminal for 
electrodes, endurance the required amount of displacement and resonance nature, driver voltage, etc 
0136] Specifically 1 00 micrometers - 2000 micrometers of distance c between the walls of moving part 
1 la and 1 lb are 200 micrometers - 1600 micrometers still more preferably preferably. 50 micrometers - 
2000 micrometers of width of face d of moving part 1 la and 1 lb are 100 micrometers - 500 micrometers 
still more preferably preferably, thickness b of moving part 1 la and 1 lb - the variation rate to Y shaft 
orientations - the influence which is a component - relation with the width efface d of moving part 1 la 
and 1 1 b is d>b, and is 1 0 micrometers - 80 micrometers still more preferably 2 micrometers - 300 
micrometers preferably so that a variation rate can control effectively 

?iu 7] ?!H! micrometers - 3000 micrometers substantial movable die-length e in moving part 1 la and 
lib is 300 micrometers - 2000 micrometers still more preferably preferably. The connection die length 
tl with 1 ld of mounting sections and moving part 1 la and 1 lb and 50 micrometers - the 2000 
micrometers of the connection die length f2 of fixed part 1 lc and moving part 1 la and 1 lb are 100 
micrometers - 1 000 micrometers still more preferably preferably. 

[0138] distance elx from the crookedness location LI of a base 1 1 to moving-part 12a - desirable -- 1 
m.crometer - 300 micrometers and a pan - desirable - 5micrometer- it is 80 micrometers. Moreover 1 
micrometer - 1000 micrometers distance ely from the crookedness location LI of a base 1 1 to fixed part 
lie or 1 ld of mounting sections is 5 micrometers - 500 micrometers preferably. In addition, the distance 
(distance corresponding to distance ely) from the distance (distance corresponding to distance elx) from 
die crookedness location L2 of a base 1 1 to moving-part 12a andthe crookedness location L2 of a base 
ni?oV£ P °, 0r t° f mountin 8 sections is ^ same as that of distance elx and distance ely 
IU139J The outstanding effectiveness that actuation by the low battery is possible and the variation rate 
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of Y shaft (mentations over the variation rate of X shaft orientations can be controlled to 5% or less is 
done so .by setting up suitably the variation rate of Y shaft orientations [ as opposed to the Mat o ate 
of X shaft onentations by constituting the piezo-electricity / the electrostriction device 1 Oa cTncemed in 
this way] within the limits of the above-mentioned rate of a proportion, and a actual siz atoough it 

displaced to 1 of X shaft orientations shaft orientations, they are excellent in high-soeed resoonsihilitv 

m, 4 m V M the ° UtStand i ng P r ° peity that 3 bi * variation rate taobtoined by the low battery reSP ° nS,b,hty ' 
[01 40] Moreover, in the piezo-electricity / the electrostriction device 1 0a concerned since the base 1 1 
which is the main configuration member is presenting the characteristic configTa io IvTng „S a 
and lb is m a rectangular condition mostly to fixed part 1 1c and 1 Id of mounting secZST 
functions like a nb, the rigidity of Y shaft orientations of a device can be set up hfghh Fo r tWs eason 
m the piezo-electricity / the electrostriction device 1 0a concerned, actuation ofl 1 dofmoun S 2s 

"SSS;f; n a nat - surface (inside ° f an x - axis - z - iai ^ acls r 

can be c^nt^ed P of mounting sections and actuation of the so-called influence direction 

[0141] In addition in the device concerning this invention, it is also possible by devising the 

ten al concerning both these modifications, and ten a2 are the same configurations as toe 1 
o S e,eC /° StriCt . ,0n device 1 0a In Pie Z o-electricity / electrostriction device ten affixed Z 1 1 c 
of a base 11 and mountmg section 1 Id mostly in the center section the hollow section 1 1c of a etc e 
configuration and 1 ldl form in press forming - having - **** - moreover piezo ekctrkiw / 
electrostriction device ten a2 - setting - fixed part 1 1c of a base 1 1, an ofToS ^ons 
SSSf ^Z°;^l 1C2 ^ C ^ ^ration and lld2 pierce in the c^3£SS is 

Ucofl basfntd^ deViCe , ten 3l> the h0,l0W Section 1 lcl P re P^ in fixed part 

ll J 1 ld ° f mount,n 8 sectlons and 1 ldl It is what functions that the adhesives for 

pasting up the components attached in fixed part 1 1c and 1 Id of mounting sections shouldTheTd 
We being able to make the bond strength to components increase withthe hollow seTon 1 fc and 

muai S IVCS C,dm 1 1 ,d ' I he flaSh fr ° m the C0hesive site of adhesives can be prevented 
[0144] Moreover in piezo-electricity / electrostriction device ten a2, by 1 ld, 2 can function as 
positioning criteria in the case of the assembly (adhesion) of a fixed part 1 1c and ?l7[ of mounting 
sections ] component, can raise [ the through hole 1 lc2 prepared in fixed part 1 1c of a baseband 1 Id 
of mounting sections, and ] the assembly precision in an after process, anclthe yield of a produ^can be 

[01 45] The 1 0th piezo-electricity / electrostriction device 20e shown in drawing 1 (j) and (k) and the 
1 1th piezo-electncty / electrostriction device 20f are the piezo-electriciiyT^cTost icTio devTce which 

thtTnv "i f Tt^ ° f th£ P iezo - e,ectricit y > electrostriction device of the 3rd fo^at Zcerinz 
this invention. Each these piezo-electricity / electrostriction devices 20e and 20f The fixed ™£ whkT 
connects the moving part of a left Uichi pair, and both [ these ] moving part o{JchoZ[T a ntt 
section side ] as shown ,n drawing^! and drawing 32 , The base which has the mounting section which 

mutually [ said fixed part ], and the mounting section and the connection section which surrounds the 
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24b of a left Uichi pair, and both the moving part 24a and 24b of each other [ in an end section side 1 
24d of mounting sections which connect both the moving part 24a and 24b of each other [ in an other 
end side ], 24d of mounting sections, and one. 

[0147] The base 24 concerned is the thing of the configuration by which the connection section is added 
to the base 18 which constitutes the 7th piezo-electricity / electrostriction device lOg, connection section 
24e of a base 24 is presenting plate-like [ which has 1 24f of rectangular openings in the center section 1 
and moving part 24a and 24b, fixed part 24c, and 24d of mounting sections are located in the state of ' 
one in 24f 1 of openings. In the connection section 24e concerned, the main configuration part of a base 
24 is surrounded and the edges-on-both-sides section 24el of connection section 24e and 24e2 have the 
spring function. 

[0148] As shown in drawing 3 2 (a), negative 24A of a base 24 24f of openings of the shape of a 
rectangle which will constitute connection section 24e 1, It has 2 24f of openings of the shape of a portal 
which will constitute moving part 24a and 24b, fixed part 24c, and 24d of mounting sections in one and 
the base 24 shown in this drawing (b) is formed by carrying out crookedness processing in accordance 
with the two-dot chain lines LI and L2 shown in this drawing (a). Thus, the 10th piezo-electricity / 
electrostriction device 20e shown in drawing 31 are formed in the formed base 24 by pasting up each 
piezo-electncity / electrostriction components 22a and 22b on the lateral surface of each moving part 
24a and 24b. 6 F 

[0149] The 7th piezo-electricity / electrostriction device lOg, since the 10th piezo-electricity / the 
electrostriction device 20e concerned possess in one connection section 24e which has a spring function 
especially although it does so the same operation effectiveness as abbreviation while having the same 
function, it can operate the connection section 24e concerned as a gimbal of the suspension which 
constitutes a hard disk drive. If it puts in another way, the base 24 concerned has the function of a 
gimbal collectively. 

[0150] The base 25 which constitutes the 1 1th piezo-electricity / electrostriction device 20f shown in 
ton^J3 possesses connection section 25e of fixed part 25c which connects the moving part 25a and 
25b of a left Uichi pair, and both the moving part 25a and 25b of each other [ in an end section side ] 
25d of mounting sections which connect both the moving part 25a and 25b of each other [ in an other 
end side ], 25d of mounting sections, and one. 

[0151] | The base 25 concerned is the thing of the configuration by which the connection section is added 
to the base 18 which constitutes the 7th piezo-electricity / electrostriction device lOg. Connection 
section 25e of a base 25 While having 1 25f of portal-like openings in the center section, plate-like 
I which has 2 25f of openings of the shape of a rectangle by which the end side was opened at the point 
side ] is presented, and moving part 25a and 25b, fixed part 25c, and 25d of mounting sections are 
located m the state of one in 25f 2 of openings. In the connection section 25e concerned, the main 
configuration part of a base 25 is surrounded and the edges-on-both-sides section 25el of the outside of 
connection section 25e, 25e2 and the inside edges-on-both-sides section 25e3, and 25e4 have the spring 
function. v 5 

[0152] As shown in drawin g 34 (a), negative 25A of a base 25 25f of 25 f openings of the shape of 1 and 
a rectangle of openings of the shape of a portal which will constitute connection section 25e 2, It has 3 
25f of openings of the shape of a portal which will constitute moving part 25a and 25b, fixed part 25c 
and 25d of mounting sections in one, and the base 25 shown in this drawing (b) is formed by carrying' 
out crookedness processing in accordance with the two-dot chain lines LI and L2 shown in this drawing 
(a). Thus, the 1 1th piezo-electricity / electrostriction device 20f shown in drawing 33 are formed in the 
formed base 25 by pasting up each piezo-electricity / electrostriction components 22a and 22b on the 
lateral surface of each moving part 25a and 25b. 

[01 53] The 1 1 th piezo-electricity / the electrostriction device 20f concerned, since connection section 
25e which has a spring function especially is provided in one although the same operation effectiveness 
as abbreviation is done so while having the function that the 7th piezo-electricity / electrostriction device 
lOg is the same, the connection section 25e concerned can be operated as a gimbal of the suspension 
which constitutes a hard disk drive. If it puts in another way, the base 25 concerned has the function of a 
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gimbal collectively. Moreover, in the 1 1 piezo-electricity / the electrostriction device 20f concerned 
since it has a higher spring function as compared with the 1 Oth piezo-electricity / electrostriction device 
zve, the function of a gimbal can be demonstrated more exactly. 

[0154] Drawing 35 shows the hard disk drive 40 which carried the 10th piezo-electricity / 
electrostriction device 20e which is the piezo-electricity / electrostriction device of the 3rd format 
concerning this invention. The hard disk drive 40 concerned is the well-known thing equipped with the 
suspension on the base 41, it has the voice coil 42 and the magnet 43, and the suspension 45 which 
carried the 10th piezo-electricity / electrostriction device 20e in the arm 44 prepared on the base 41 is 
attached. In addition, a sign 46 shows a magnetic disk. 

[01 55] A deer is carried out, the magnetic head 47 (slider) is fixed through adhesives on fixed part 24c 
of a base 24, and the 10th piezo-electricity / the electrostriction device 20e concerned are being fixed to 
"? Ce S ° f 3 sus P en ^ ion 45 with m eans, such as spot welding, in the rear-face side by the side 
of 24d of mounting sections in connection section 24e of a base 24, as shown in drawing 36 With such 
mounting structure of the 1 Oth piezo-electricity / the electrostriction device 20e concerned, connection 
section 24e of a base 24 has the function of the conventional gimbal, and there is an advantage which 
can omit the activity of the conventional gimbal in loading to the suspension 45 of the 10th piezo- 
electricity / the electrostriction device 20e concerned. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is perspective view (a) - (i) which shows nine kinds of operation gestalten which are the 
piezo-electricity / electrostriction device concerning this invention. 

[Drawing 2] It is a perspective view in the condition of having carried the control-section-ed article of 
the 1st piezo-electricity / electrostriction device which is the 2nd format concerning this invention. 
[Drawing 3] They are the perspective view (a) of the negative of the base which constitutes the 1st 
piezo-electricity / electrostriction device, and the perspective view (b) of the base formed by carrying 
out crookedness processing of this negative. 

[Drawing 4] They are the perspective view (a) showing the condition of assembling the 1 st piezo- 
electricity / electrostriction device, and the perspective view (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 5] They are the perspective view (a) of the negative of the base which constitutes the 2nd 
piezo-electricity / electrostriction device which is the 2nd format concerning this invention, and the 
perspective view (b) of the base formed by carrying out crookedness processing of this negative. 
[Drawing 6] They are the perspective view (a) showing the condition of assembling the 2nd piezo- 
electricity / electrostriction device, and the perspective view (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 7] They are the perspective view (a) of the negative of the base which constitutes the 3rd 
piezo-electricity / electrostriction device which is the 2nd format concerning this invention, and the 
perspective view (b) of the base formed by carrying out crookedness processing of this negative. 
[Drawing 8] They are the perspective view (a) showing the condition of assembling the 3rd piezo- 
electricity / electrostriction device, and the perspective view (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 9] They are the perspective view (a) of the negative of the base which constitutes the 4th 
piezo-electricity / electrostriction device which is the 2nd format concerning this invention, and the 
perspective view (b) of the base formed by carrying out crookedness processing of this negative. 
[Drawing 10] They are the perspective view (a) showing the condition of assembling the 4th piezo- 
electricity / electrostriction device, and the perspective view (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 11] They are the perspective view (a) of the negative of the base which constitutes the 5th 
piezo-electricity / electrostriction device which is the 2nd format concerning this invention, and the 
perspective view (b) of the base formed by carrying out crookedness processing of this negative. 
[Drawing 12] They are the perspective view (a) showing the condition of assembling the 5th piezo- 
electricity / electrostriction device, and the perspective view (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 1 3] They are the perspective view (a) of the negative of the base which constitutes the 6th 
piezo-electricity / electrostriction device which is the 2nd format concerning this invention, and the 
perspective view (b) of the base formed by carrying out crookedness processing of this negative. 
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[Drawing 14] They are the perspective view (a) showing the condition of assembling the 6th piezo- 
electricity / electrostriction device, and the perspective view (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 15] They are the perspective view (a) of the negative of the base which constitutes the 7th 
piezo-electricity / electrostriction device which is the 7th operation gestalt, and the perspective view (b) 
of the base formed by carrying out crookedness processing of this negative. 
[Drawing 16] They are the perspective view (a) showing the condition of assembling the 7th piezo- 
electricity / electrostriction device, and the perspective view (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 17] They are the perspective view (a) of the negative of the base which constitutes the 8th 
piezo-electricity / electrostriction device which is the 1st format concerning this invention, and the 
perspective view (b) of the base formed by carrying out crookedness processing of this negative. 
[Drawing 18] They are the perspective view (a) showing the condition of assembling the 8th piezo- 
electricity / electrostriction device, and the perspective view (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 1 9] It is a perspective view in the condition of having carried the control-section-ed article in 
which the 1st modification of the 8th piezo-electricity / electrostriction device is shown. 
[Drawing 20] It is the perspective view showing the 2nd modification of the 8th piezo-electricity / 
electrostriction device. 

[Drawing 21] They are the perspective view (a) of the negative of the base which constitutes the 9th 
piezo-electricity / electrostriction device which is the 2nd format concerning this invention, and the 
perspective view (b) of the base formed by carrying out crookedness processing of this negative. 
[Drawing 22] They are the perspective view (a) showing the condition of assembling the 9th piezo- 
electricity / electrostriction device, and the perspective view (b) of the assembled piezo-electricity / 
electrostriction device. 

[Drawing 23] They are the perspective view (a) of each piezo-electricity / electrostriction component of 
two examples adopted as the piezo-electricity / electrostriction component which constitutes the piezo- 
electricity / electrostriction device concerning this invention, and (b). 

[Drawing 24] They are the perspective view (a) of each of other piezo-electricity / electrostriction 
component of two examples adopted as the piezo-electricity / electrostriction component which 
constitutes the piezo-electricity / electrostriction device concerning this invention, and (b). 
[Drawing 25] It is the perspective view of the 1st piezo-electricity / electrostriction device which comes 
to adopt the piezo-electricity / electrostriction component shown in drawing 23 (b) as piezo-electricity / 
an electrostriction component. 

[Drawing 26] It is the top view of the non-operating state of the said piezo-electricity / electrostriction 
device. 

[ Drawin gJl] They are (a) which is the wave form chart of the electrical potential difference impressed 
to each piezo-electricity / electrostriction component of the said piezo-electricity / electrostriction 
device, and (b). 

[Drawing 28] It is the top view of the operating state of the said piezo-electricity / electrostriction 
device. 

[Drawing 29] It is the perspective view showing the 1st modification of the 1st piezo-electricity / 
electrostriction device. 

[Drawing 30] It is the perspective view showing the 2nd modification of the 1st piezo-electricity / 
electrostriction device. 

[Drawing 31] It is the perspective view of the 10th piezo-electricity / electrostriction device which is the 
3rd format concerning this invention. 

[Drawing 32] the perspective view (a) of the negative of the base which constitutes the said piezo- 
electricity / electrostriction device ~ and 

[Drawing 33] It is the perspective view of the 1 1th piezo-electricity / electrostriction device which is the 
3rd format concerning this invention. 
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[Drawing 34] They are the perspective view (a) of the negative of the base which constitutes the said 
piezo-electricity / electrostriction device, and the perspective view (b) of the base formed by carrying 
out crookedness processing of this negative. 

[Drawing 35] It is the perspective view of the hard disk drive which carried the 10th piezo-electricity / 
electrostriction device. 

fDrawing 36] It is the top view (a) and this side elevation (b) of the suspension in which the said piezo- 
electricity / electrostriction device was carried. 
[Description of Notations] 

lOa-lOf, ten al, ten a2 -- Piezo-electricity / electrostriction device, 1 1 ~ Base, 1 1A [ ~ Mounting 
section, ] - A negative, 1 la, 1 lb - Moving part, 1 lc - A fixed part, 1 Id 1 lcl, 1 ldl -- The hollow 
section, 1 lc2, 11 d2 -- A through hole, lie - Opening, Elevenel, 1 le2 - A side slot, 1 le3 - A central 
slot, 12a, 12b -- Piezo-electricity / electrostriction component, 13 [ - Radii-like flection ] - A base 
1 3 A - A negative, 13a, 13b - Moving part, 13al, 13bl 13c [ - A base, 14A / - Negative, ] - A fixed 
part, 13d - The mounting section, 13e -- Opening, 14 14a, 14b -- Moving part, Hal, 14bl -- A thin- 
walled part, 14c - Fixed part, 14d [ - A negative, 1 5a 15b / - Moving part, ] - The mounting section, 
14e - Opening, 15 -- A base, 15A 15c [ -- Reinforcement section, ] - A fixed part, 15d -- The mounting 
section 15e - Opening, 15f, 15g 16 [ - Fixed part, ] - A base, 16A - A negative, 16a, 16b Moving 

a r [ " BaS6 ' 1 " 7116 mountin 8 section > 16e " Opening, 16f, 16g - The reinforcement section, 
17 17A [ - Mounting section, ] - A negative, 17a, 17b - Moving part, 17c -- A fixed part, 17d 17e [ - 
A negative, 18a, 18b/-- Moving part, ] - Opening, 17f A reinforcement member, 18 ~ A base, 18A 
1 8c -- A fixed part, 1 8d The mounting section, 18e -- Opening, 20a, 20b, 20c, 20d, 20e, 20f - Piezo- 
electricity / electrostriction device, 2 1 - A base, 2 1 A - Negative, 21a, 21b-- Moving part, 2 1 a 1 2 1 b 1 - 
A head side inner surface, 21a2, 21b2 - Bending section, 21 a3, 21b3 [ - Side slot, ] - The refraction 
section, 21c - A fixed part, 21d - Opening, 21dl, 21d2 21d3 -- At least opening is 22a and 22b - 
Piezo-electricity / electrostriction component, 23 - Base, 23A [ - Mounting section, ] - A negative 
23a, 23b - Moving part, 23c - A fixed part, 23d 23e [ - Moving part, ] - Opening, 24 - A base 24A - 
A negative, 24a, 24b 24c [ - Side edge section, ] - A fixed part, 24d - The mounting section, 24e - 
The connection section, 24el, 24e2 24fl, 24f2 [ - Moving part, ] - Opening, 25 - A base, 25A - A 
negative, 25a, 25b 25c [ - Side edge section, ] - A fixed part, 25d - The mounting section, 25e - The 
connection section, 25el, 25e2, 25e3, 25e4 25fl, 25f2, 25f3 - Opening, 31, 32, 33, 34 - Piezo- 
electricity / electrostriction component, 31a, 32a, 32b, 33a-33d, 34a-34d - Piezo-electricity / 
electrostriction layer, 31b, 31c, 32c, 32d, 33e, 33f, 34e, 34f -- An electrode, 3 1 d, 3 Id, 32e, 32f 33g 
33h, 34g, 34h - Terminal. 40 [ -- A magnet, 44 / - An arm, 45 / » A suspension, 46 / -- A magnetic 
disk, 47 / ~ Magnetic head. ] - A hard disk drive, 41 - The base, 42 - A voice coil, 43 
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[Drawing 5] 
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[Drawing 14] 
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[Drawing 16] 
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